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For absolutely Liquid-Tite Connectors specify 


every time! 











THESE ARE THE NEWEST, most efficient liquid-tite 
connectors available today for use with Sealtite* and equiv- 
alent liquid-tite conduits. Designed to give wiring installa- 
tions absolutely dependable protection in these popular 
oil- and water-tight flexible raceways, Gedney Liquid-Tite 
Connectors are built for lifetime service. 

As shown from left to right in the exploded views above, 
Gedney Liquid-Tite Connectors consist of: 


1. Locknut—nut stock steel—cadmium-plated 


2. Main Fitting—straight, 90° angle, or 45° angle—mal- 
leable iron—cadmium-plated 


GEDNEY FITTINGS FIT! 





. Grounding Bushing—one piece—threaded to engage 
conduit spiral 


. Molded Vinylite sealing ring —pliable— ever-lasting 

. Gland Nut— malleable iron—cadmium-plated 

Standard sizes range from %” to 2” straight, 45° and 90 

.. order Gedney Liquid-Tite Connectors for top safety 
and longest life. 


* Sealtite is the trade name of American Metal Hose 
American Brass Company 


Branch of the 








GEDNEY 


ELECTRIC COMPANY 


RKO BLDG., RADIO CITY, NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn 



























































POWERFUL 
“UNDER HOOD" 
TWIN BLOWERS AND LIGHTS 


NEW 
“MIX OR MATCH" 
DECORATOR 
COLORS 


PINK «+ YELLOW 








TURQUOISE 





, progress 





Combine extreme durability with decorator 
colors to give today’s homemaker the maxi- 
mum in beauty, long wear and easy care. 
The rugged oven-baked Du Pont ‘‘Dulux’’ 
appliance finish won't rust or discolor. Deco- 
rator colors (same as used by major kitchen 
cabinet and appliance manufacturers) 
harmoniously ‘‘mix or match’’ with any 
kitchen decor. Gracefully enclosed twin lights 


EASY TO MAINTAIN EASY TO WIRE 


Knockouts for supply 
line available from 
rear or top. 











All parts easily 
accessible for 
cleaning or service. 





PROGRESS MANUFACTURING COMPANY, 


WORLD'S 


COPPERTONE 
SOLID STAINLESS 
f) 










RANGE HOOD-FAN COMBINATIONS... 


provide glare-free illumination over the entire 
cooking area. Powerful double blowers with 
built-in filters quickly and quietly remove 
cooking odors, banish grease and purify the 
air... all without the loss of one inch of cabinet 
space. Finger-tip Multi-speed Push-button 


controls add to easy, convenient operation. 
And... Progress Power-Vent is: 


EASY TO INSTALL 


























Adaptable for 
horizontal or vertical 
discharge. 


© 
ben 
@ 


INC., Philadeiphia 34, Pa. 


LARGEST PRODUCER OF RESIDENTIAL LIGHTING FIXTURES 


DOOR CHIMES * RANGE HOODS AND FANS + HOME RADIO~—INTERCOM 
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In L&P Fixtures... 


Makes the Difference! 


In the making of Light & Power fluorescent 
fixtures, no detail is too small to receive the 
utmost care from our experienced and skilled 
craftsmen. From the tooling of dies right under 
our own roof to service after the sale, L & P 
know-how is backed by quality-control, every 


step of the way. 


Such attention to detail helps explain why 
there’s a guarantee of efficiency, dependability 
and economy built right into every L & P fixture. 


Distributed by 
Wholesale Dealers 


Only 


The Southernair 


” LIGHT & POWER UTILITIES CORP. 


“Put Your Business in a Better Light’ 


1035 Firestone Blvd. Memphis, Tenn. 





oO 





There's an 


L&P 


Representative 


Near YOU! 


For further information and prices on L & P 
fluorescent fixtures—stanoard or ‘‘custom- 
made''—check the following list, and phone 
or write the L & P representative nearest 
you: 


N. B. Nichols 
2509 Bishop 
Little Rock, Arkansas 


Craig-Owen Company 
306 E. lith St. 
Chattanooga, Tenn. 


Cc. V. Hammon 
845 Southwest 52nd St. 
Oklahoma City, Oklahoma 


Irving Milow 
415 Clover St. 
Rochester, New York 


M. B. Mendenhall 
4506 Country Club Blvd. 
Sioux City, lowa 


W. J. Milner 
3627 Peachtree Rd., N. E. 
Atlanta, Georgia 


J. Louis Weyhing 
1914 Rutherford Ave. 
Louisville, Kentucky 


Irvin Spero 
4142 Stillmore Rd. 
South Euclid, Ohio 


Howard E. Johnson 
2976 Randy Lane 
Dallas, Texas 


W. S. Strader 
5104 41st St. 
Lubbock, Texas 


Arthur H. Swartz 
5003 Kelso St. 


Houston, Texas 
Hisserich & Koerner Associates 
2001 Big Bend Ave. 


St. Louis, Missouri 
Joe E. Pearce & Associates 
3845 N. Irvington .St. 
Indianapolis, Indiana 
Associated Manufacturers Agents 
900 Carondelet St. 
New Orleans, Louisiana 
Bill Sylvester 
2144 Welton St. 
Denver, Colorado 
Newell L. Willard 
3625 Ivy 
Denver, Colorado 
Light & Power Utilities Corp. 
1035 Firestone Blvd. 


Memphis, Tennessee 
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Economic comment 





The continued upturn 


The army of unemployed, still 
over some four million persons, 
will probably take little interest 
in the facts to be presented in this 
article, but there is little doubt but 
that recovery is well underway. 
Four million unemployed is still 
a serious matter and certainly in- 
dicates that the American econo- 
my is still not out of the “economic 
woods.” However, this figure is 
considerably beneath the spring 
and early summer totals and thus 
is itself a harbinger of better 
times. Present indications point to 
a gradual, but steady, improve- 
ment in most economic factors 
until sometime in 1960 or 1961. 
Then, it is possible there may be 
further readjustment on the eco- 
nomic scene. 

As the nation moves forward 
into the cool of autumn, with the 
advent of the normal holiday buy- 
ing season not far off, the whole- 
salers and retailers continue to re- 
port a business activity more 
flourishing than that of 1957. 
Latest reports compiled by the 
Federal Reserve Board show that 
department stores across the nation 
reported sales:in the week ending 
October 4 about seven per cent 
above the corresponding week of 
1957. Added to this favorable 
Statistic are the continued fine 
reports provided by a variety of 
consumer goods producers that the 
consumer buying decline has been 
weathered and that orders, in 
many cases, are well ahead of ex- 
pectations. Buyers of washers, dry- 
ers, refrigerators, and even tele- 
vision sets have entered the mar- 
kets in increasing numbers so that 


Dr. Bunting is a well-known econ- 
omist and educator having special 
knowledge of the South. 


by J. Whitney Bunting, Ph.D. 


an era of good times seems re- 
established. 


Weather even helps 


Normally, there is an upsurge of 
consumer buying when the cool, 
nippy weather of autumn descends 
across the nation. Last year in 
most regions, the first frost was 
delayed so that there was little 
time between the start of cool 
weather and the holiday season. 
The conflict between the two 
probably restricted some consumer 
activity although retailers report- 
ed unusually good volume. This 
year, weather reports indicate that 
the first heavy frosts have already 
hit some areas and should be ex- 
pected in other more temperate 
regions within the next few weeks. 
These frosts appear to be occurring 
about a month ahead of last year 
and about two weeks ahead of 
normal frost dates. Thus, there is 
little danger of a conflict between 
the cool weather and holiday buy- 
ing periods. Even the weather may 
be helping the recovery picture. 

The influence of weather has its 
greatest impact upon the apparel 
industry, and when cool weather 
is first felt by the consumer, he 
tends to scan his wardrobe and 
that of his family. Immediate steps 
are then taken to plug loopholes, 
and this requires purchasing in 
most instances. Fashion conscious 
women also use this season to 
“get in style” with the new 
“modes” on display. Children, of 
course, have already returned to 
school, but whereas the first few 
weeks can be covered by continued 
use of summer outfits, cool weather 
brings a need for heavier attire. 
The latter, that was useful last 
year, now no longer fits the grow- 
ing young frame. Thus, the whole 
family becomes a consumer group 
for the apparel industry. This is 


Contributing Economics Editor 


what has sparked the early in- 
crease in sales in this field. 

The automobile industry now 
has the worst of its strike prob- 
lems over, but it is not all clear 
sailing as yet. There are many 
local stoppages stimulated by 
single plant grievances that still 
plague the big automobile man- 
ufacturers. Although many of the 
new car models have now seen 
the light of day, and although 
early reports show a better than 
average demand for some models, 
production lags have kept delive- 
ries down. It is doubtful if the 
full impact of a bright automotive 
year will be felt until the first 
quarter of 1959. Suppliers of 
materials and components to the 
automotive manufacturers will, of 
course, see pickups in business due 
to the growing production sched- 
ules of the major producers. 


The upturn curve 


The normal pattern of recovery 
from a recession or depression per- 
iod can usually be plotted by the 
use of a “U” shape curve. The 
trough of the curve may be broad 
or narrow depending upon the 
seriousness of the depression period 
and the difficulties encountered in 
producing an upturn, It was gen- 
erally assumed some months ago 
that the trough of the present 
curve might extend for six months 
to a year, during 1958 and a part 
of 1959. It now is reasonably safe 
to believe that the recovery may 
be so rapid that the trough will 
consist of a jagged point with the 
upturn moving at a fairly rapid 
pace. Thus, the recession of 1958 
may be portrayed graphically by 
the letter “V” rather than “U”. 
Observers contend that only a 
strong economy, complete with 
consumer confidence, could have 
produced this condition. 
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THE FAN HOUSING IS uwtdeuttiddh.... 
10 Swe Shelf Space IN CABINET 


HIGHEST CFM RATING IN ITS PRICE CLASS! 


@ AT LAST! A new low cost hoodfan with the 
fan housing concealed underneath the hood — 
to provide extra shelf space in the cabinet. 


@ Sparkling Beauty . . and Powerful Efficiency. 
Unmatched for quiet, trouble-free service. 
Discharges either vertically or horizontally. 


@ Built-in pushbuttons control “over the range” 
lighting .. as well as the speed of exhaust fan. 
Transition and filter included. UL listed. 


@ 4 “mirror-smooth” finishes to blend with the 
color scheme. of any wood or steel cabinets. 
30° — 36”— 42” sizes. Only $51.75 to 71.95 list. 





Factory installed fan housing ..saves time 
SEND FOR CATALOG AND INSTALLATION DATA Tale Ma i-lele] gen lelele tM ele-iu ale 10m comelelal-\ a eley 
to NUTONE, INC DeptE $-11, Cincinnati 27, Ohio 


Niu lone 


Electrical Built-Ins 


For Homes 


~ 
. 


ath 


New G-E100-amp | 
plug-in busway 


Now, a plug-in busway that costs no more installed—and 
usually substantially less—than wire and conduit! 

Or as a leading electrical contractor in Wilmington, 
Delaware, puts it: “With Type DH, I can save 25% over 
the cost of conduit and wire when there are four or more 
tap-offs in the system.” 

Type DH—rated 100 amperes, 3 pole or 4 wire, 3 phase 
600 volts maximum—serves as either a feeder or plug-in 


ES 


system and may be used wherever exposed wire and con- 


duit might be applied. Light, sturdy and small in size (in 
cross-section not much larger than a pack of king-sized 
cigarettes), DH may be hung edgewise on 10-foot centers. 
Eighteen dead-front outlets are provided in each 10-foot 
length. For added flexibility, each outlet accepts a variety 
of fusible, no-fuse and circuit breaker plugs. 


ew idea offers more for the money... 


saves 25% in wiring cost, hailed 


as ‘‘Wiring Method of Tomorrow” 


G-E distributors, nationwide, stock Type DH, including 
its wide variety of fittings and accessories. So DH busway 
matches wire and conduit in availability as well as cost. 
Ask your General Electric distributor or representative 
for Bulletin GEA-6172. Or write directly to Distribution 
Assemblies Department, General Electric Company, 
Plainville, Connecticut. 





DH BUSWAY EXTRA VALUE 

Telescoping length adjusts between 42 and 
54 inches. This, plus flexible fittings, elimi 
nates need for exact measurements, Rigi 
fittings—elbows, crosses and tees—adapt bus 
way to virtually any building contour 











GENERAL @@ ELECTRIC 
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NEW, PROJECTED LETTER 


FLUORESCENT EXIT UNITS by 


Check These Superior Features 


Phosphorescent Lucite panel gives '/2 hour 

after-glow should the circuit become dead 

TYPE UNIT 6" projected letters. Available in models 

for all surface type as well as recessed in- 

, PROJECTED stallations. Mounted from top, back, side o: 
LETTERS from a pendant. Surface models are also 
available for either single or double fac: 

army use. Pivot hinged, die formed 20 ga. ste« 
VT frames for easy servicing. Surface type boxe 
are made of 18 ga. press drawn stee 2 

KO's top and side. Recessed boxes are of 

20 ga. press drawn steel, six V2" KO: 


Lucite faces available in 4 color combina- 

tions — with or without arrows. Completely 

REINFORCED PLASTIC wired for two T-5 6-watt lamps, 118-V 

BOTTOM PANEL AC ballasts. Also available for use in 277-\V 
systems 


You reduce installation costs, make every bui'd 
safer when you select Perfeclite unbreckab 
jected letter fluorescent exit signs. For furt 


formation, mail the attached coupon today 





_— Please send me the 


- Sui Units are Underwriter M 

3 . : ; a Perfeclite Data Folder 
aboratories ald 
wise EX-58 C. 


approved, and 


este sone inea NAME 
? National Electrical Code 











THE PERFECLITE COMPANY 


1457 EAST 40th STREET e CLEVELAND 3, OHIO 
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Bare and Covered Power Cables 
Aluminum and Copper Super-Pararite” Paraprene® 








dl 














































































































From Source to Service with , 


PARANITE 


PARANITE WIRE AND CABLE DIVISION 


MANUFACTURING PLANTS: Birmingham, 
é) Essex Wire Corporation . Alabama; Anaheim, California; Jonesboro, 
FORT WAYNE 6, inDItANA 


Indiana; Marion, Indiana; Tiffin, Ohio 
i€ di Satan, . 
oa ( 


PARANITE — 


Type RHW Control Cables 
Paratemp® and Paraseal® Rubber or Thermoplastic 


Te sal 


= 
“~ ar \ 
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é, @ acy eas MoM Sa, ks Si ee 
Sales Offices in all Principal Cities... Sold only through Recognized Electrical Distributors 
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NEW 





FOR ELECTRICAL CONSTRUCTION AND MAINTENANCE 


NEW - super Portable 


WELLS 49A 
METAL CUTTING BAND SAW 


Rigged with handle and ball bear- 
ing wheels, this new Wells 49A 
metal cutting band saw does 
double duty in the shop and on 
the job. As a horizontal cut-off 
tool it has a capacity of 342” x 6”. 
Swing the head and it becomes a 
vertical band saw. Call Graybar 
for details. 


NEW light weight, speedy 
CONDUMATIC BENDER 


This new Condumatic motor 
driven conduit bender is power- 
ful enough to handle rigid heav y 
wall conduit in sizes of 4%”, 34” 
and 1”. It’s light enough ie make 
it easy to move from job to job, 
or deck to deck. Makes 90° bends, 
offsets and doglegs right up close 
to the elbow. Ask Graybar for 
literature. 


NEW_. Back saving 


ALLEN ELEVATING SCAFFOLD 


Make a crew out of one electri- 
cian with the new Allen Elevating 
Scaffold. Working platform reg- 
ulates in heights of 4” and jack- 
ing device raises and holds heavy 
fixtures in place until securely 
fastened. Makes fixture hanging 
a fast, precise mechanical opera- 
tion. Also, excellent for use in 
installing electrical duct or con- 
duit systems. Have Graybar rush 
facts to you. 


NEW — shoot lines through conduit with 
JET LINE GUN—With the new Jet Line Gun you 


can shoot a line through conduit runs up to 250 feet, in 
seconds. Just load the Jet Line Gun with a CO: cartridge, line 
attached. Fire gun into conduit. Cartridge become projectile. 
Cartridge and line pop out open end of conduit. Pull heavier 
line in, then pull in wire. Call Graybar for demonstration. 


Write for literature on all these new 1958 helps for electrical construction. They're typical 
of new electrical equipment you can expect from Graybar. If it’s new, if it’s extra good, 
if it's built by one of the country’s leaders, Graybar has it for you. For immediate action— 


85 


CALL Grayba aR. FIRST FOR... 


GRAYBAR ELECTRIC COMPANY, INC., 


420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 








NEW! 0.Z. PULL-N-SPLICE BOXES! 
CONVENIENT: COMPACT: ECONOMICAL 


Exclusive moisture-, fungus-, 
corrosion-resistant features! Pa GREATER 


/ 


/ CLEARANCES TO __i‘*° 


\ 


‘CONNECTORS 


~ 
~ 
ad SS 


/ ONE-PIECE ™, A 
/ CONNECTORS a KIC) 
\ FOR LOWEST, it, | a 
\. RESISTANCE _/ » A 


> e 


am, 
TYPE “YOR"— 57>, 777” 
ae BY 


NEED FOR 
BARRIERS 


ae 


™YCW"— WEATHERPROOF 


O.Z. Pull-n-Splice Boxes mark a significant advance in pull 
box construction! 





Their highly compact size saves more space than ever! 
Their more efficient design means new savings in installation FOR VOLTAGES 


time and labor! TO 5000 v. 

Their moisture-, fungus-, and corrosion-resistant features 

mean long, trouble-free service. Type “YPW" — Weatherproof 
Still, with all their features, the new O.Z. Pull-n-Splice Boxes Type “YPE" — Explosion-proof 
are smaller — and cost far less than conventional pull boxes 


...even late model competitive types! And, you get a bonus Deeper dome than “YCW” 
in high quality materials and workmanship so characteristic and “YCE”. Furnished 


of all O.Z. products! _ i without connector panels. 
For complete information on these and the many other O.zZ. Ls Insulated pigtail splices 
products that mean more for you, call your local O.Z. dis- i recommended. 

tributor, or write to the company. — 








* CAST IRON BOXES 

« CABLE TERMINATORS 

* POWER CONNECTORS 

+ SOLDERLESS CONNECTORS 


ELECTRICAL MANUFACTURING CO., INC. + GROUNDING DEVICES 


« CONDUIT FITTINGS 


cS) 262 BOND STREET + BROOKLYN 17, N. Y. * Cape FitTincs 


CABLE FITTINGS 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 th 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 Renas? 
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IMPROVED 


TRIPLO 


CONNECTORS 


PYLE-NATIONAL 
COMPANY 
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Industry's most adaptable—most versatile general duty 
plug and receptacle line . . . for power, control, electronic 
and thermocouple circuits in U/L circuit breaking ratings 


up to 20 amperes 250 volts, D.C.—460 volts, A.C. 


Pyle-National’s Triploc is the finest line of connectors on the 
market today, in its electrical rating and general application 
class. In the Triploc compact size and price range, no other 
connector can approach its rugged constr’-iion for industrial 
service ...or equal the hundreds of optional shell assembly 
combinations possible with the standard 1 to 12 pole inter- 
changeable and reversible contact inserts. Combinations up to 
48 poles are easily assembled in enlarged shells which gang 
2, 3 and 4 standard inserts. Water-tight shells also 2-wire 
and 3-wire fusible plugs are available. 


New, Enlarged Wiring Space. Triploc’s cadmium plated, 
pressed steel shells are of strong, low-weight design and provide 
ample wire terminating space for all inserts. 


Self-Locking Triploc Plugs are available with automatic cord- 
strain release or with manual twist release only. 


Wide Choice of Wire Terminals. Contact inserts are available 
with binding screw terminals—back wired, side wired, or pres- 
sure eyelet type; solder well type; crimp type. 

Midget Triploc Round Prong Series is available in 2, 3 and 


4-pole ratings of 20 amperes, 125 volts A.C.; 15 amperes, 125 
volts D.C.; 10 amperes, 277 volts A.C. 


Sold nationally through authorized distributors. Write for bulletin 1252-B-C. 
WHERE QUALITY IS TRADITIONAL 
1354 North Kostner Avenue, Chicago 51, Illinois 
Branch Offices and Agents in Principal Cities of the U.S. and Conada 
Roilroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y. 
industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 
Canadian Agent: The Holden Co., Ltd., Montreal 


CONDUIT FITTINGS - MOTOR CONTROLS + SWITCHES - LIGHTING FIXTURES - FLOODLIGHTS 
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1011—Electrical Conduits 


“Natural Electric Conduits” is the 
title of the 30-page Catalog No. 603 
which describes and illustrates the 
many types of electrical conduits that 
are manufactured by National Elec- 
tric Products Corp., 2 Gateway Cen- 
ter, Pittsburgh 22, Pa. 


1015—Squeezon Connectors 


The Squeezon, a new compression 
connector for power lines, is fully de- 
scribed in bulletin “SQ” available 
from the James R. Kearney Corp., 
4236 Clayton Ave., St. Louis 10, Mo. 
The Squeezon features greatly in- 
creased electrical and mechanical 
efficiency. 


1019—Service Panels 


Information on protective electrical 
control centers for homes, apartment 
buildings, service stations, and in- 
dustrial applications is contained in 
Bulletin PM-385, “BullDog Push- 
matic Electric-Centers,” issued by 
BullDog Electric Products Co., 7610 
Jos Campau, Detroit, Mich. 


1097—Cord Catalog 


A complete 48-page catalog is 
available from the Cornish Wire Co., 
50 Church St., New York 7, N. Y. 
containing all data on flexible and 


portable cords, lamp cords, heater 
cords, cordsets, radio and electronic 
wires, 


1103—Connectors 


Comprehensive, up-to-date infor- 
mation on electrical connections for 
overhead lines in transmission and 
distribution is now available in one 
convenient publication, a 100-page 
manual issued by Burndy Corp., Nor- 
walk, Conn., on connection 
niques, connectors, and installation 
tooling. 


1109—Anchoring Devices 


An illustrated 32-page catalog, 
No. 65, describing more than 25 an- 
choring and drilling devices for 
making fastenings to masonry, is 
available from the Arro Expansion 
Bolt Co., Marion, Ohio. 


1135—Wiring Devices 


Catalog No. 56, and New Product 
Bulletins, containing the complete 
electrical wiring device line of Levi- 
ton Mfg. Co., Inc. Brooklyn 22, N. Y. 
Over 100-pages accurately illustrated 
and containing electrical and circuit 
wiring diagrams. Complete cross in- 
dex for easy reference. Featured are 
Specification Grade Devices, Inter- 
changeable line, Lev-O-Lock line, and 
many, many others; devices for every 


tech- - 


possible need and use in Industrial, 
Commercial and Residential applica- 
tions. 


1197—Convenience Outlets 


Bulletin gives complete information 
on the new P&S No, 500 for adding 
extra outlets to existing installations. 
Everything you need in a single pack- 
age—no steel boxes required. Avail- 
able from Pass & Seymour, Inc., Dept. 
ES, Syracuse 9, N. Y. 


1209—Fiuorescent Ballasts 


Advance Transformer Co., 2950 
N. Western Ave., Chicago 18, IIL, 
has recently completed the compila- 
tion and printing of a 20-page cata- 
log on fluorescent ballasts and their 
use. Included are data sheets on 
available Advance ballasts and a 
comprehensive installation and op- 
eration section and testing  pro- 
cedures. Copies of the booklet are 
available on request. 


1211—Fluorescent Fixtures 


Catalog folder No. 911, “Peerlite by 
Guth,” has been announced by the 
Edwin F. Guth Co., 2615 Washington 
Blvd., St. Louis 3, Mo. Copies of this 
new eight-page booklet are available 
from the company upon request. The 
booklet is designed for the lighting 
specialist, giving complete engineer- 
ing data and dimensions. 
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(Print Plainly) 


November, 1958 


Title 





Company 





Address 





City & State 











Circle numbers below. Bulletins and 
catalogs will be mailed promptly. 
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Now QMQEB Fusible Switches 


®e QUICK-MAKE, QUICK-BREAK 
°©30 THROUGH 1200 AMPS 
e VISIBLE BLADE CONSTRUCTION 





FOR PANELBOARDS, SWITCHBOARDS, CONTROL 
CENTERS— heavy-duty design meets modern industry’s 
increased power handling requirements — 30 through 
1200 amperes, 600 volts—the most complete line avail- 


VISIBLE BLADES FOR MAX- 
IMUM SAFETY—Lets you 
see at a glance whether 
switch is “ON” or“OFF” 
—makes inspection easy. 
Silver-alloy contacts in- 
sure positive connections 
—reduce wattage loss. 


FEDERAL 


E 


INTEGRAL HANDLE MECH- 
ANISM FOR GREATER CON- 
VENIENCE— handle mech- 
anism and switch are 
combined in a single unit 
—eliminates excess link- 
age—prevents misalign- 
ment and false indication 
of switch position. 


DEIONIZING ARC QUENCH- 
ERS FOR COOLER, FASTER 
INTERRUPTION— eliminate 
pitting and provide 
higher interrupting abil- 
ity. Arc is divided, cooled, 
and extinguished in the 
quencher, rather than on 
the contact surfaces. 


HIGH PRESSURE FUSE 
HOLDERS FOR LONG LIFE, 
RELIABLE SERVICE — grip 
the fuses tightly under 
constant spring pressure 
—reducing contact resist- 
ance for cooler, more effi- 
cient switch operation — 
even under varying loads. 


PACIFIC 


The Best in Electrical Distribution and Contro/ Equipment 


able! U.L. approved. For complete information on QMQB 
units and panelboards, write for bulletin 3-230: Federal 
Pacific Electric Company, General Offices: 
New Jersey. 


Newark, 


7% SS 
LOCKING PROVISION FOR 
ADDED SAFETY —cover may 
be locked in either “ON” 
or “OFF” position with 
as many as three full- 
size padlocks to prevent 
unauthorized access. Ad- 
ditional provision for 
padlocking cover. 





You'll build bigger 
HEATING & VENTILATING 
PROFITS with 

these controls because ... 


... THEY'RE EASIER TO INSTALL AND MAINTAIN, 
helping to make your work more profitable. And 
their added performance and dependability help 
build your business by insuring more satisfied 
customers. 


... THIS IS THE ONLY COMPLETE LINE of motor 
controls and pilot devices for all heating and venti- 
lating applications including: fans, blowers, unit 
heaters and ventilators, compressors and pumps. 


.-- ONLY ARROW-HART offers you a line that in- 
cludes far smaller, lighter Type “RA” Magnetic 
Controls that save valuable space and help you 
reduce installation time and costs. 


Act now to make your next job more profitable. 
Send today for your free 16-page booklet completely 
describing how to wire Arrow-Hart Motor Controls. 


Write to The Arrow-Hart & Hegeman Electric 
Company, Dept. ES, 103 Hawthorn Street, 
Hartford 6, Connecticut. 





ARROW HART 
ually since 1690 


MOTOR CONTROLS - ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 
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Enter Code Numbers of Catalogs 
Desired on Coupon on page !2. 





1219—Electrical Enclosures 





Catalog No. 5354-U is a compact 94- 
page catalog describing the complete 
line of steel and aluminum electrical 
enclosures manufactured for utility 
use by the B & C Metal Stamping Co., 
590 Means St., N. W., Atlanta, Ga. 
The catalog is well illustrated and 
contains complete specifications as 
well as prices on all items in the 
B & C line. 





1223—Circuit Protection 


A 24-page illustrated handbook 
contains suggestions for selecting the 
right kind of protection for electric 
circuits, motors, appliances and ap- 
paratus. Includes motor wiring dia- 
grams and a complete list showing 
proper size fuses to use. Available 
from Bussman Mfg. Co., University 
at Jefferson, St. Louis 7, Mo. 





1227—Conduit Fittings 


A new complete 24-page catalog 
illustrating their complete line of 
conduit fittings and lighting parts 
for the electrical wholesaler has 
been made available by Elliott Elec- 
tric Products Co., 1513 Olmstead 
Ave., New York 62, N. Y 





1229—Switch and Outlet Boxes 


A new RACO General Catalog is 
now available listing detailed infor- 
mation on boxes, covers, and bar 
hangers. The catalog includes data on 
numbers of wires permitted per box 
and a list of comparative catalog 
numbers. Copy available from All- 
Steel Equipment, Inc., Aurora, Il 





1233—Troffer Catalog 


A 36-page catalog, with complete 
information on their newly re-design- 
ed architectural troffers has been re- 
leased by Smithcraft Lighting Divi- 
sion, Chelsea, Mass. Divided into sec- 
tions for selection of lighting units, 
the catalog gives complete illustra- 
tions and data for 1 and 2 foot trof- 
fers in all types of ceiling construc- 
tion. Also included in the catalog is 
information on ceiling lighting pat- 
terns, shielding designs, lighting tech- 
niques and applications. 


1237—Wireholders 


Knox Porcelain Corporation, Knox- 
ville 1, Tenn. has recently redesigned 
a one-piece metal base style rein- 
forced wireholder, No. 5009. Base and 
screw are hot dipped galvanized. This 
wireholder has extra sharp threads 
and quick starting point to make 
driving easy. KNOX manufacturers a 
complete line of Porcelain Wirehold- 
ers, House Brackets, Service Entrance 
Mast Kits and Accessories and other 
Secondary Service Materials. 





Enter Code Numbers of Catalogs 
Desired on Coupon on page 12. 


1253—Power Connectors 


A completely new catalog (No. 526) 
of power connectors and bus support 
clamps is now available from South- 
ern States Equipment Corp., Hamp- 
ton, Ga., superseding catalog No. 525- 
R. Furnished in a handsome 7-ring 
binder, the new catalog includes sec- 
tions on bus support clamps, couplers 
and angle braces, bar connectors, Tee 
connectors, stud connectors, ground 
connectors, parallel clamps, and ter- 
minals. 


1257—Centrifugal Roof 
Ventilators 


An 8-page, two-color folder (SDA- 
220) giving construction features, per- 
formance data, dicensions and re- 
commended specifications for the new 
Centrifugal Roof Ventilator manu- 
factured by The Peerless Electric 
Company, Warren, Ohio. Other im 
portant Peerless Fan and Blower 
products and a lis of Peerless sales 
representatives are also included. 


1259—Electrical Tapes 


Twelve pages of specifications and 
application data make up an ottrac- 
tive booklet on Dutch Brand Elec- 
trical Tapes. Plastic, friction, and rub- 
ber tapes, as well as a vinyl tape made 
in nine different colors, are available 
from Dutch Brand Division, Johns- 
Manville, 7800 So. Woodlawn Ave., 
Chicago 19, Il. 


1263—Conduit Fittings 


Bridgeport Fittings, Inc., 209 Center 
St., Bridgeport, Conn., offers a 
twenty-six page catalog describing 
their line of conduit, bushings, lock 
nuts, couplings, nipples, supports, 
connectors, and other fittings. Size, 
weight, and packaging details are in- 
cluded. 


1265—Wire and Cable 


Simplex Wire & Cable Co. an- 
nounces a new catalogue of the fam- 
ily of ANHYDREX insulated cables. 
Catalogue No. 1028, which super- 
sedes Nos. 1017 and 1018, is available 
on request from Simplex Wire & 
Cable Co., 79 Sidney Street, Cam- 
bridge 39, Mass. 


1267—Guy Strand 


An Engineering Data Sheet—E. D. 
1878—describing the new Copperweld 
Type M Guy Strand. Contains table 
of physical properties as well as in- 
structions for dead-ending this new 
high-strength, non-rusting guy strand. 
Available from Copperweld Steel 
Company, Frick Building, Pittsburgh 
19, Pa. 








With these TWO. 
uiette 


switches 


INTERCHANGEABLE 





‘tie Now Offers You 
the ONLY Complete Line of Quiet 
Tap Action Switches Anywhere! 


All three switches in this complete line — the compact and 
inexpensive new Junior, the versatile new Interchangeabl 
produced ONLY by Arrow-Hart — and the built-for-a lifetime 
Senior —tap on or off with the gentlest pressure of finger 
tip, hand or elbow anywhere on the button. All feature quict 
mechanical action, operate on full voltage without relays, and 
provide safe control for incandescent or fluorescent lights 

ind for household appliances. Designed to effect important 


space savings that assure ease of wiring ind to provid 
electrical convenience at its finest they are truly tomorrow 
switches available today! 
FOR FULL INFORMATION or he 1-H 
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LINE CONDUCTOR ACCESSORIES 
IS AVAILABLE IN THE 


Neus FANNER CATALOG 


Fanner Catalogs are known for their com- 
pleteness of helpful information — selection 
tables, application data, step-by-step instal- 
lation methods. The new Catalog EP-8 is 
more complete than ever before. You will 
see how FANNER's exclusive features, preci- 
sion manufacturing, protective packaging 
and color coding work to advantage on a 
wide variety of applications. 








Get acquainted with the products listed on 
the handy index tabs by sending for your 








copy of Fanner Catalog EP-8 today. It will 
prove to be of exceptional value to you! 








Licensed for use under patent Nos, 2,275,019 —— other Patents Pending. 


THE FANNER MANUFACTURING COMPANY 


Division of Textron, Inc, 


BROOKSIDE PARK e Established 1894 @ CLEVELAND 9, OHIO 
Telephone: SHadyside 1-6000 TWX: CV39 


AGENTS and DISTRIBUTORS IN PRINCIPAL CITIES 


ARMOR RODS - LINEGUARDS - TAP ARMOR - PATCH RODS - FANNGRIPS 
PLASTIC FANNGUARDS - PLASTIC INSULATING TUBINGS AND MOLDINGS 





Enter Code Numbers of Catalogs 
Desired on Coupon on page !2. 


1269—Hydraulic Pewer 


A new bulletin describing the two- 
speed, fast-approach portable power 
for hydraulic tools obtainable from 
hydraulic power pumps is offered by 
Greenlee Tool Co., of Rockford, III. 


1271—Power-Strut Channel 


Three new bulletins have been 
issued containing specifications and 
application data on Power-Strut 
channels and related devices manu- 
factured by Power-Strut, Inc., Fram- 
ingham, Mass. No. 550 describes its 
use as surface raceway and lighting 
support; No. 560, electrical cable and 
duct supports; 580, movable Power- 
Strut walls. 


1273—Ventilators and Range 
Hoods 


The Ventrola Mfg. Co., Owosso, 
Michigan, has available a new 12 page 
catalog describing in detail their en- 
tire line of Ventilators (both kitchen 
and bathroom) and Push-button range 
hoods. Installation instruction sheets 
of all models are also available. 


1275—Wiring Devices 


A complete new catalog of wiring 
devices is now available from Bell 
Electric Co., 5735 S. Claremont Ave., 
Chicago 36, Ill. The line includes a 
wide range of weatherproof recepta 
cles and switches, portable garden 
lights, wall plates, and _ specialty 
items. 


1277—Lighting Fixtures 


A new completely detailed Catalog 
showing the latest in Indoor and Out- 
door Lighting and Luminous Ceilings 
available from STA-BRITE FLUO- 
RESCENT MFG. COMPANY, Box 
291, Riverside Sta., Miami, Fla. 


1279—Piug-in Reelite 


Complete details about Appleton’s 
lightweight, portable automatic Re- 
elites are given in an attractive 4- 
page catalog insert. These devices 
find application in a wide range of 
occupancies: garages, loading docks, 
garment industry, construction crews, 
warehouses, machine shops, etc. Write 
to Appleton Electric Co., 1701 
Wellington Ave., Chicago 13, Il. 


1281—Connectors 


Five new bulletins have just been 
released by Ilsco Corp., 4730 Madison 
Rd., Cincinnati, Ohio. They cover the 
Ilsco line of solderless connectors, 
special connectors, lugs, netural bars, 
and the Tlsco Lok-Blok. The bulletins 
include descriptive material, dimen- 
sions, and packaging data. 
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EJS 
“INTERNATIONAL een 


Three-light ceiling pull 
down fixture with three- 
way switch. Rigid stem 
and drop cord units also 
available. 








#6162 


UC ea: 
down fixture with three- 
way switch. Rigid stem 
and drop cord units also 
available. 








An exciting blending of imported 
satin textured triplex blown glass 
and heavy, hand-spun aluminum 
EJS International is an original masterpiece 
created by one of America’s 
foremost designers combining all the 
manufacturing skill of EJS with old world 
craftsmanship in hand blown glass 
Its transitional design complements 


all lines of decor and interior 





styling. The extensive glass surface area 
distributes the light evenly, giving full, 
eye-pleasing illumination with no dark 
spots. The reflector is finished inside 
in non-glare white, outside with your 
choice of 20 famous EJS “dura-bond”’ 
colors and metallic finishes . 
and integrated into the graceful flow 


of the overall design 





THE SMART LOOK IN LIGHT IS EJS 
a style, size and finish for your every requirement 





i - Phone, Write, Wire for Sample 
76150 Four-light close-to-ceiling fixture for uni- Shipment and New Illustrated Price Brochure 
versal application. Exclusive EJS ‘‘key- 


slot’’ design for easy installation 
eect a ice) a te) PF Wale). 


921 EAST PICO BOULEVARD, LOS ANGELES 21, CALIFORNIA 


CHICAGO WAREHOUSE: 708 S$ CLARK ST., CHICAGO, ILLINOIS, WEbster 9-3942 © PHILA 
DELPHIA WAREHOUSE: N.W. COR. 21st AND HAMILTON STS PHILADELPHIA, PA LOcust 
68-3481 © WESTERN CANADIAN DISTRIBUTOR: W. FREEMAN & SONS. LTD. 275 WOODLAND 
oR VANCOUVER, CANADA, HAstings 6280 . Union Made by 1.8.E.W. UL. Approved 
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transformer... MEASURE 


LOAD BUILDING 


General Electric programs and 
products put load on your line 


For every distribution transformer you purchase from General 
Electric, almost a dollar is invested in More Power to America, 
Live Better Electrically, Operation Upturn, and in other 


industry-wide load-building and adequate-wiring programs. 


General Electric sells two dollars’ worth of equipment to consume 
electric power for every dollar's worth sold to produce electric 
power. And you get the load built by these power-consuming 
products, ranging from home appliances to giant furnaces for 
industry. So General Electric products as well as programs 


build load. 


Before you buy another distribution transformer, measure load- 
building activity—give your transformer manufacturer credit for 
the extra values he gives you. General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


GIVE YOUR TRANSFORMER MANUFACTURER CREDIT 
FOR THE EXTRA VALUES HE GIVES YOU 





G.E. OTHER MFGRS. 








MEASURE LOAD BUILDING—do Co.'s 
other products build load? Does Co. 
sponsor load-building programs? 





CHECK SERVICE—24-hour shipment? 
repair and uprating? emergency 
assistance? 





COMPARE FEATURES—how many 
exclusive features in terms of longer 
life; reliability; easy maintenance? 








ANALYZE PRICE—does Co. hold line 
against inflation with significant 
product developments? 


EVALUATE INNOVATIONS—has Co.'s 
research paid off for you? Recent 
examples? 





























FILL IN THE BLANKS... See which manufacturer gives 
you more for your transformer dollar: Mark “X” for a 
measurable contribution, “‘O” for insignificant contribution. 














ONLY TsB CONNECTORS 


for flexible liquid-tight conduit* 


OFFER ALL THESE ADVANTAGES 


STRAIGHT, INSULATED THROAT 
(Cutaway) 


patents pending 


THE T&B LINE provides a size range of %” to 
4” in the straight, 45° and 90° angle types . . . 
both insulated and non-insulated. 


THE T&B LINE includes combination couplings 
from ¥%” to 1%”. 


A T&B Liquid-Tight connection can’t be 
half safe. The mechanical strength, conti- 
nuity of ground, and oil seal are all inter- 
dependent. Each gives positive assurance 
that you have all three. And T&B’s more 
compact design means easier installation 
and improved appearance. 

Your T&B distributor has this complete 
line in stock. Be sure to ask for a demon- 
stration ...or write direct to T&B for 
detailed specifications. 


* Sealtite or equivalent 


LOOK FOR THIS SIGN — 


a Tal 14414) 
The complete line of T & B fittings for conductors and 
raceways is sold only by recognized electrical wholesalers. 
it’s our way of assuring you the service and savings of a 
friendly local source. Cali him for all your electrical needs. 


90° ELBOW, 
NON-INSULATED 


FEMALE HUB 
ere, 
Coupling 


THE T&B INSULATED LINE complies 
with all codes: 
The National Electric Code (Paragraph 3736b) 
J.1.C. Standards (Paragraphs 22.1.7 and 22.2.2) 
Machine Tool Electrical Standards (Paragraph 22.1.7) 


IT'S THE MARK OF AN AUTHORIZED T& B DISTRIBUTOR 


THE THOMAS & BETTS CO. 


INCORPORATED 
72 BUTLER STREET, ELIZABETH 1, NEW JERSEY 
THOMAS & BETTS, LTD., MONTREAL, P. Q., CANADA 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1896 
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Up to 163 Degree Spread — Up to 236,000 Candlepower: Now in 
New CROUSE-HINDS Mercury Floodlights 


Plus 6 Outstanding Advantages Never Before Offered in Mercury Floodlights of this Wattage 


New—700 to 1,000 watt mercury floodlights with the 
. up to 163°. Or 
236,000 candlepower concentrated in a 


widest beam-spread on the market 
the brightest .. . 
75° solid angle! Complete with ballasted assemblies that 
will start lamps at —30° F. offering a further choice of three 
different reflectors and four different lenses (including a 
spun-sealed plate glass lens) to adjust the beam-spreads and 
All using either 
clear lamps for brightness, or phosphor-coated lamps for 
color enhancement. And all offering rear-door relamping 
and positive locking in open position. 


candlepowers to your particular needs. 


Mercury Floodlighting Is Here to Stay 


No other floodlight lamp approaches mercury for long 
burning hours . . . for economy of cost and labor in re- 
lamping. And no other mercury. floodlight approaches these 


new MVF’s for convenience of relamping, aiming, utiliza- 
tion factor and maintenance of output over a long period 
of burning. Other lights in the Crouse-Hinds range of flood- 
lights from 250 to 700 watts provide varying beam spreads, 


intensities and efficiencies. 


For assistance in computing the exact fixtures, 

wattages and footcandles for your needs, con- 
sult your Crouse-Hinds distributor or the Illumination 
Department at the Factory. 


CROUSE 6 HINDS 


MAIN OFFICE AND FACTORY SYRACUSE NEW YORK 


@ CONDULET” ELECTRICAL EQUIPMENT Getaie Proot and Conventional) © FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS © AIRPORT LIGHTING end WEATHER MEASURING EQUIPMENT - 
These products are sold exclusively through electrical distributors For Se ss help contect 
ee Atlanta Baton Rouge Burm ana Bostor 
Dallas Denver [ t + 
New rleans Ne 
t Lake City s 


Lo 
Representatives: Baltimore 








Harry R. Anderson before a class of journeymen and 
apprentices explains the function of a motor starter. 
pointing out the safety of a stop button. 


Interviews with an apprentice take place periodi- 
cally to encourage strong points in his performance 
and point out any possible weaknesses. 


Quality contracting service begins with 


By Harry R. Anderson 


President 
Anderson and Estabrook, Inc. 
Arlington, Virginia 


This article should be especially 
helpful to the following readers 


Electrical Contractors ™ 
Electric Utilities 
Electrical Wholesalers 

Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


OPP PPB PPP PP PAP PPP PPP PPL 


@ QUALITY SERVICE can come only 
from soundly trained mechanics. 
If quality service is to be main- 
tained, only mechanics who have 
met high standards of perform- 
ance through ability, attitude, sta- 
bility, and application are a means 
to providing it. That is why we 
train our own mechanics. Achiev- 
ing quality is a step-by-step, day- 
by-day process, where indoctrina- 
tion on the merit of quality goes 
hand in hand with training on the 
job and in the classroom. 
Training our own mechanics 
also gives us an opportunity of 


22 


discovering special aptitudes and 
placing mechanics in the work 
they do most skillfully. There is 
also a special reward, an incentive 
to the very skillful who prove 
leaders with the ability to make 
decisions and carry responsibility, 
that of job leader with higher 
earnings. Our expansion depends 
on the number of these men who 
can qualify. 

Though we retain only about 30 
per cent of the mechanics we 
train, we believe the program 
more than pays off for the time, 
effort, and money put into it. 
Since contractors have only serv- 
ice to sell, that service, we believe, 
should be top quality, and our pro- 
gram is designed to’ meet that 
standard. 


Importance of interview 


We start out by looking for the 
man wk.o wants to be a better- 
than-average mechanic. We select 
our material on the basis of per- 
sonality, technical potential, and a 
desire to excel. 

Preferring 20 to 30 year-old 
men who have had a high school 
education or the equivalent such 
as service training, we interview 
and evaluate on the basis of ap- 


pearance, employment record, me- 
chanical aptitude, interest in the 
field, ambition, domestic status, 
and financial stability. These as- 
pects speak for themselves. 

An applicant who has changed 
jobs frequently cannot achieve the 
skill of a steady and stable work- 
er; a trainee who is harrassed by 
debts cannot give the concentra- 
tion and application to new pro- 
cedures in which he is being in- 
structed; a trainee who is respon- 
sive, keenly interested, and aspir- 
ing can develop into excellent ma- 
terial, while the fellow who is 
negative, indifferent, and easy- 
going cannot. At the time of the 
initial interview, impressions are 
noted on a form while the appli- 
cant is evaluated. 

We frequently draw our new 
personnel from the recommenda- 
tions of employees already in our 
organization. 

From the moment an applicant 
is taken on and through his six- 
month probation period, he is in- 
doctrinated with the importance 
of a conscientious and skilful job. 
The criterion of his performance is 
quality. How hard he strives to- 
ward and achieves quality on a 
job determines whether or not he 
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Under the supervision of a journeyman, an appren- 
tice learns the proper identification of wires at a 
main service installation in a laundry. 





An apprentice is given a turn at the drafting board 
at Anderson and Estabrook so that the company may 
discover his abilities while training him well. 


well planned apprentice training 


is retained as an apprentice. 

As a helper during this six- 
month period a young man is 
placed in the service department. 
He has a variety of duties: deliv- 
ering materials to a job, helping in 
the sheet metal shop, handling 
materials, finishing, painting, 
grinding, drilling holes for screws. 
Largely he will do what someone 
tells him to. In monthly informal 
interviews with him, the shop 
superintendent or I discuss his 
future with him, point out his 
strong aptitudes, his weaknesses, 
the good and bad things about his 
work and attitude. As time goes 
on he learns what lies ahead if he 
is selected to remain for our 4- 
year apprenticeship program. 

At the close of the six-month 
probation period we select the 
most promising men for the ap- 
prentice program. After being 
registered with the Virginia Ap- 
prenticeship Training Council, the 
new apprentice is assigned to 
journeyman mechanics who _ in- 
struct, supervise, and answer 
questions as an apprentice moves 
from one job to another for a 
varied and well-rounded experi- 
ence in electrical work. He gets his 
theory at an evening high school 


class once a week, and he supple- 
ments this with two 22-hour 
classes each week in practical ap- 
plication and his on-the-job train- 
ing. 

Speciatized instruction 

Classes of specialized instruction 
given by a master electrician may 
be devoted to a study of the Dis- 
trict of Columbia Code and the 
National Electrical Code, control 
wiring, functions of a motor start- 
er, and analysis of two circuits— 
power and control. 

There are classes in motor con- 
trol, pushbuttons, thermostats, re- 
lays, and the disassembling and 
functioning of each part. Other 
classes are in the fundamentals, 
internal and. external connections 
of transformers, circuit protection 
equipment, including circuit 
breakers of all types, and func- 
tions and circuit protection meth- 
ods. A class is also taught in per- 
sonal safety. 

In conducting these classes, I 
draw diagrams on a blackboard, 
discuss problems, and_ assign 
homework that we go over in 
class. We may take a job the ap- 
prentices worked on that was re- 
jected because of a Code viola- 
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tion and review why the job was 
rejected and what must be done 
to bring it up to certain standards. 
We have several sessions in blue- 
print reading and the interpreta- 
tion of specifications in order that 
enough architectural and construc- 
tional drawing is understood by 
the apprentice so that he knows 
what a building loeks like and 
what the conditions will be on the 
job. 

We encourage apprentices to 
talk and inquire about what they 
do not understand, and we im- 
press on journeymen how im- 
portant it is to be patient, toler- 
ant, and willing to learn them- 
selves, for with years of experi- 
ence we all tend to forget why a 
routine procedure is used and do 
not stop to question whether 
there may not be a better way of 
doing it. 

Simultaneously with these 
classes, on-the-job training is 
planned to make all-round me- 
chanics of apprentices. During 
their four-year apprenticeship 
men may be found wiring for air 
conditioning, ranges, and major 
appliances in residential electrical 
maintenance; heavying-up- the 

(Continued on page 97) 
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Grouting 


All junction boxes and raceways 
were anchored with reinforcing 
440 voli, three phase power is distributed from plug-in busway via rods rather than standard raceway 
expanded metal cable trough and underfloor raceway to machinery. supports because of the dirt base. 
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Complete freedom overhead and around all machinery is achieved with the underfloor raceway system. 


(PBL ALA 


This article should be especially 
helpful to the following readers: 
Electrical Contractors 

Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ THREE METHODS of electrical 
distribution—underfloor duct, ca- 
ble trough, and busway—have 
been effectively combined to meet 
the requirements of a combination 
machine and electric shop. The re- 
sult is maximum electrical avail- 
ability, flexibility of layout, and 
ample overhead 
crane operation. 


clearance for 


Nearest underfloor duct insert brings wiring from raceway to machine. 
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Imbedded in an 8-inch thick 
concrete floor is a Walker power 
raceway system, comprised of four 
longitudinal runs, five lateral runs. 
The Walker Powerduct has 2-inch 
IPS diameter, preset inserts lo- 
cated on 24-inch centers and was 
selected as a means of electrical 
distribution because the system 
facilitates electrical hook-up of 
new or re-located machinery; also 
it affords overhead clearance 
which is necessary to permit crane 
operation the full length of the 
building. 

The underfloor distribution sys- 
tem—which includes 2-inch Walk- 
er Dualcote rigid steel conduit 
used as auxiliary wiring capacity 
—is stubbed up the walls approxi- 
mately two feet. Here, both duct 
and conduit terminate in a wall- 
mounted junction box. 

From these boxes, cables extend 
upward through Cope expanded 
metal cable trough to Bulldog, 
225-ampere copper plug-in bus- 
way. The busway is installed in 

(Continued on page 98) 
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Pilgrim Lutheran Church is weather-conditioned for a variable climate. 


By Milton J. Prassas 


Milton J. Prassas & Associates 
Architects and Engineers 
Washington, D. C. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical inspectors 
Industrial Enginers 
Consulting Engineers 
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@ THE USE of heat pumps in 
Washingten, D. C., increased very 
rapidly in 1957 but only one 
church made use of it during this 
period, Pilgrim Lutheran Church, 
West Bethesda, Md., a suburb of 
the nation’s capital. 

However, as the results here de- 
veloped, we understand that four 
designs for new churches will use 
heat pumps. Three of these have 
been designed by our office, and 
are now under construction, Holy 
Comforter Evangelical Lutheran 
Church, Good Shepherd Evan- 
gelical Lutheran Church, and St. 
John’s Evangelical Lutheran. 
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It should be interesting to re- 
view the story of why the first 
church, Pilgrim, was designed to 
use heat pumps. The congregation 
wanted their new edifice to be a 
contemporary building with every 
modern convenience and air con- 
ditioning to cope with the hot, 
sticky weather of Washington. 

They specified that original con- 
struction costs should be as low as 
possible, and that as much useable 
space be available for church op- 
erations as could be spared. The 
appearance of their building was 
to be outstanding, yet esthetically 
graceful on both the outside as 
well as the interior. 

As all architects know, program- 
ing for a church project involves 
the present and future. This means 
long range planning for a building 
or groups of buildings, capacity of 
equipment, and central location for 
most economical distribution of the 
heating and cooling mediums. 

When the long range program is 
an indefinite item within the 
church’s council, then it is certain- 
ly indefinite for architects. Plan- 
ners must figure on an oversize 
capacity, since they do not wish to 
be short when it is too late and too 
costly to make changes. 


When the conventional heating 
system using fuel fired equipment 
is planned for a building or build- 
ings, the equipment or boiler room 
and the chimney must be located 
for efficiency and future building 
extension, and it seems that the 
plans for building design must 
evolve around this equipment. This 
restricts the architect’s creative 
potential particularly in the field 
of contemporary simplification. It 
also increases the capital invest- 
ment because in such cases, the 
equipment must be oversize for the 
present requirements. 

In the opinion of the author, this 
very fact of planning for a central 
heating system to accommodate 
present and future, plus the neces- 
sary building to house such a sys- 
tem, costs the church money they 
can ill afford to spare. In the case 
of Pilgrim, a boiler room and 
chimney was estimated to exceed 
$5000.00. By using the heat pumps, 
which could be located and utilized 
any place it was best suited, meant 
a savings in capital investment, 
and gave a better chance to design 
a building to fit the church’s needs 
for the present. 

Since all of the equipment did 
not have to be in one place, the use 


ELECTRICAL SOUTH for NOVEMBER, 1958 











earns Tbo® 











Heat pump installation provides for future expansion. 























Plan view of sanctuary level. The heat pump installa- 
tion is in the room marked “equipment.” Shaded area 


of zones with their own controls 
was possible, which we thought to 
be practical for this application. 
The weather in Washington dic- 
tates that public buildings must 
have equipment for both cooling 
and heating, in order to do the best 
job for the owners. 

The control must be such as to 
provide either heating or cooling 
on minimum notice because of 
Washington's variable weather. In 
this instance, because of the “peo- 
ple loads,” there are times when 
one room is on cooling while the 
other is on heating. 

By using equipment which is 


Seis ¢ 


«fy 


~~ ee ie 


entirely automatic, for a church, 
it means that no special effort is 
needed from a janitor or other as- 
signed personnel to be on hand 
ahead of time, or all the time, to 
insure a comfortable environment. 
If automatic controls are valuable, 
it would be in a church for auto- 
matic cooling and heating to fit 
the weather needs. 

Boiler rooms and fuel fired 
equipment in a public place where 
attention may be lax can present a 
fire hazard. This is easily avoided 
where heat pumps are used. What 
were the salient design features at 
Pilgrim which made this heat 
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at right shows future additions. A multi-use level be- 
low the sanctuary level has its own heat pumps. 


pump installation acceptable to 
the church council, and superior to 
any other system? 

The first increment, the con- 
structed building, consisted of a 
sanctuary for worship of 3000 
square feet with seating capacity 
of 441, and a ground level multi- 
use area of 3000 square feet direct- 
ly below it. This includes kitchen 
and Sunday School. The necessary 
heat pump units for the sanctuary 
and the multi-use area were 
grouped in two separate places and 
close to the areas cooled and 
heated. With this arrangement, 

(Continued on page 99) 
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This is a typical Medallion home in Brownson Terrace subdivision, 
where every home built thus far has qualified for the Medallion seal. 


By Ruel McDaniel 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


PDB PBB PPP PPP PPP PPD PD DDD 


@ Earty this year R. D. Smith, 
district manager, and Philip O. 
Gilbert, district commercial man- 
ager of Central Power & Light 
Company, in the Victoria, Texas, 
district office, called a meeting at 
the company’s auditorium. This 
meeting included nearly every 
builder in the Victoria district, 
most home-building architects, 
contractors, electrical dealer-con- 
tractors, and even some home 
loan officials. 

The purpose of the meeting was 
to “kick off” the district office’s 
drive for the construction of 
Medallion Homes in the area. 

Speakers told the guests the 
meaning—to them and to home 
owners—of better electrical living 
and explained what electrical ap- 
pliances and outlets constituted a 
Medallion home. CP&L men dis- 
tributed brochures supplied by the 
national organization and mimeo- 
graphed material prepared locally 
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to give a local touch to the promo- 
tion. 

According to Mr. Gilbert, as a 
consequence of this early “grass- 
roots” program to upgrade House- 
power in the area and to promote 
more Medallion homes, the district 
office soon exceeded its timetable 
materially and produced some re- 
sults totally unexpected from the 
campaign. 

It was expected that some area 
home builders would fall in line 
and help to promote better elec- 
trical living, and most of them 
did. One realtor opened a 40-acre 
sub-division and announced that 
he would encourage all builders 
who bought lots there to specialize 
in the construction of Medallion 
homes. Although it is not a spe- 
cific requirement, all homes thus 
far built there have been Medal- 
lion homes. 


Effect on home remodeling 


It was not expected that the 
program would upgrade electrical 
modernization in home remodeling 
and repairs as quickly as it has. 
Mr. Gilbert declares that of all 


home building and remodeling 
since January, more than 90 per 
cent of it is of a higher standard 
electrically than for the period 
just prior to the opening of the 
drive. 

“In other words, the promotion 
and publicity regarding Medallion 
homes and better living electrical- 


Medallion 


ly have influenced the general 
public to demand better electrical 
facilities in their new homes and 
their remodeled kitchens and 
added rooms,” Mr. Gilbert said. 
“The program has stepped up 
Housepower in all home construc- 
tion, not just in the Medallion 
homes, and that is something that 
we had not expected to accomplish 
so soon.” 

Brownson Terrace subdivision, 
being developed by J. E. McCord, 
Victoria realtor, contains 125 lots. 
It is Mr. McCord’s hope that every 
lot will be occupied by a Medallion 
home. Thus far, nearly one-third 
of the lots have homes finished on 
them or homes in process of con- 
struction. All are Medallion homes, 
and one has the coveted Gold 
Medallion seal imbedded in its 
threshold. 

In order to keep the promotion 
rolling, Central Power & Light 
men at Victoria worked out a 
systematic follow-up program af- 
ter that initial meeting of con- 
tractors, builders, architects, and 
others concerned with home build- 
ing. This follow-up program has 
continued to expand and enlarge 
the public and professional in- 
terest in better electrical living. 


Promotion kits 


As an example of local promo- 
tion, the company makes up “kits” 
of material supplied by the na- 
tional association on Medallion 
homes and Live Better -- Elec- 
trically, supplements this with 
material of its own, showing in 
detail what is required, electri- 
cally, for the new home to qualify 
as a Bronze or Gold Medallion 
structure. One of these kits goes 
to every person who buys a lot in 
the Brownson Terrace subdivision 
and to lot-buyers in certain other 
better-class housing projects. The 
kit also contains building plans 
adapted to local needs and trends. 
It is aimed at aiding the prospec- 
tive home-builder not only in the 
selection and designation of his 
electrical appliances and wiring 
but also in planning his new home 
generally. The same kits are 
available to building contractors 
who want them for their prospec- 
tive customers. 
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Home program goes over big in Texas 


Mr. Gilbert and R. J. Anderson, 
district new business representa- 
tive, work constantly with home- 
building contractors, to help them 
plan and lay out new homes for 
the proper use of electrical appli- 
ances and installation of outlets 
that will qualify the homes for the 
Medallion emblem. 

Naturally this sales effort is not 
confined to the single sub-division 
which is specializing in Medallion 
homes, but it extends to all areas 
of the district where builders are 
willing to cooperate with the com- 
pany toward better-wired and 
electrically equipped homes. 

Mr. Anderson spends the greater 
part of his time contacting home- 
building contractors and archi- 
tects in an effort to persuade them 
to include the proper appliances 
and wiring to qualify the homes 
they are planning and building for 
Medallion status. He assists in 
every possible way by making 
suggestions. 

He reads the papers, checks 
public records, and keeps his eyes 
open as he drives around the city 


Contractor Herbert W. Post is proud of the switch 
box in his Gold Medallion home in Brownson Terrace. 
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for foundations of new homes. 
When he sees that a new home is 
to be built in an area of better- 
type construction, particularly, he 
immediately contacts the building 
contractor, if he has not already 
been working with him, and tries 
to persuade him to upgrade the 
electrical facilities to qualify the 
home for a Medallion emblem. 

If the contractor balks for the 
reason that he cannot add any- 
thing additional to the cost of the 
home, Mr. Anderson then goes to 
see the owner of the new home 
and persuades him that he will 
like his new home better if he will 
instruct the contractor to spend a 
little more and make the structure 
completely modern electrically. 


Contacting home owners 


This individual work among 
home owners has done much to 
upgrade electrical facilities in new 
homes. Even though some do not 
qualify as Medallion and even 
though the visit with the new 
home owner does not influence 
him to change his plans at the 


























moment, it sells him further on 
electrical modernization; and he is 
then a prospect for more outlets 
and appliances later. 

“The building contractor doesn’t 
object to our going directly to the 
home owner,” Mr. Anderson points 
out, “for if we can persuade his 
customer to spend more money for 
electrical upgrading, it means 
something additional to the con- 
tract.” 

By July 1, two Gold Medallion 
homes had been built in Victoria. 
CP&L men worked step-by-step 
with the contractors and archi- 
tects to help in planning and lay- 
ing out the two homes so that they 
could qualify for the gold emblem. 

“We believe that whatever time 
we have spent in helping to com- 
plete these initial homes will be 
well rewarded in the future, be- 
cause the significance of Medallion 
homes already has caught on, and 
the public, as well as the con- 
tractors, is keenly conscious of the 
importance of upgrading the home 
electrically,” Mr. Gilbert empha- 
sizes. 


Contractor Post checks the electric unit to open 
and close the garage doors in a Medallion home. 
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Apartments wired for the future 


By Margot Mejia 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electrical Utilities ~ 
Electrical Wholesalers 
Electrical Inspectors ™ 
Industrial Engineers 
Consulting Engineers 


@ THE THEME of adequate wiring 
has been played endlessly in elec- 
trical advertising, residential 
building programs, and home im- 
provement promotions. Seldom, 
however, can an electrical installa- 
tion be truthfully described as 
“wired for the future.” For ex- 
ample, in how many new, 1-bed- 
room apartments does a tenant 
find 45 outlets for his use? Even 
if he owned nearly every appli- 
ance on the market, he would 
have outlets to spare! 

But today’s electrical require- 
ments, borne out by nationally- 
compiled utility company figures, 
show kilowatt-hour consumption 
to be on an amazing and steady 
climb. The national average for 
1957 was 3,174 kilowatt-hours per 
residential consumer. Based on 
previous increases, key men in the 
electrical industry predict a figure 
of over 8,500 hours by 1975—or 
possibly tripled consumption! Go- 
ing along with this prediction, the 
home or apartment building which 
is wired in compliance with to- 
day’s minimum standards may 
well be electrically obsolete in the 
coming decade. 


Ample number outlets 


Future planning has made 
Houston’s 1400 Hermann Drive 
apartment building unique in 
many ways, but it is particularly 
unique in the eyes of local elec- 
trical contractors. In order to pro- 
tect his large investment, the 
builder determined that passing 
years would not necessitate sev- 
eral remodeling programs in order 
to keep pace with the increasing 
electrical needs of the building’s 
tenants. No matter what tomor- 
row’s appliances may be or how 
many, the tenants of 1400 Her- 
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mann Drive will have ample 
power and a selection of outlets to 
use them. 

Behind the building’s luxurious 
exterior and interior is its “futur- 
istic’ wiring. Bus-duct risers— 


1,350 ampere, 3-phase, 4-wire— 
run through the structure with 
feeders on each floor leading to 
the individual apartments. Large 
5- and 6-room apartments have 
three #4 feeders; smaller apart- 


1400 Hermann Drive, where careful electrical planning will provide for 
the electrical needs of the next 20 years, without remodeling. 


Typical of this modern apartment building's electrical adequacy is this 
double row of lights in the garage to guide patrons to parking places 
and allow for close supervision of the large area. 
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Modernize Electrical Distribution 


For more economical operation 


increase feeder capacity and efficiency 
by transmitting at a higher voltage 


To step down the higher distribution voltage to 
utilization voltage in institutional, commercial and 
industrial buildings it is important that high effici- 
ency transformers are installed at load centers. 
SORGEL dry-type transformers are the most prac- 
tical for this purpose. They require little or no 
maintenance; no liquid to check or replenish; no vault 
required; small and compact; easy and economical to 
install. Sorgel dry-type transformers ‘provide the 
highest efficiency, which reduces operating costs. 


Easy and Low Cost Installation 
All self-contained in a single unit — either single phase 
or 3-phase — with simple connections to make. No 
separate mounting brackets or junction boxes to make 
or buy. Substantial wall brackets, with slots for bolts, 
or floor mounting base, are an integral part of Sorgel 
transformers. Roomy connection compartment with wide 
choice of knock-outs. Solderless terminals. 





50 Kva 3-phase, 480 to 208Y/120 volts. 
Wall mounting transformer. 
Connection compartment panel removed. 


A Perfect Partner for Substations 
Sorgel transformers can also be in- 
corporated in substations, complete 
with primary and secondary switch- 
gear. They are procurable with any 
type or make of switchgear, and from 
any substation manufacturer. 


Sales engineers in principal cities. 
Consult the classified section of your 
telephone directory of communicate 
with our factory. 


Quietest Operation 

SORGEL sound-rated dry-type transformers are so 
quiet in operation that there is no disturbing hum. 
They are particularly adaptable for installation in 
hospitals, schools, office buildings, stores, and buildings 
where sound level is an important factor — as well as 
industrial applications. Therefore, they can be in- 
stalled in almost any convenient place, inside of build- 
ings, close to the load center. This results in shorter 
feeders, better voltage regulation, more efficient dis- 
tribution, and lower wiring cost. 


High Efficiency and Full Capacity 
SORGEL transformers are guaranteed to carry the full 
rated load continuously at high efficiency. They are so 
liberally designed that they can carry an overload dur- 
ing an emergency at a safe operating temperature. 


Complete Line for Every Purpose 
These transformers are available in a large variety 
of sizes and types for every purpose. 4, Kva to 
3333 Kva single phase. 1 Kva to 10,000 Kva 
3-phase. All standard voltages, such as 120, 208, 
240, 277, 480, 600, 2400, 4160, 4800, 7200, 13,200, 
and up to 15,000 volts 


‘ 
pik 


| Ss 
wer’ 


ne 


1000 Kva, 3-phose, 13,200 volt 
substation with primory fused 
load break switch, metering and 
secondary breokers 


SORGEL ELECTRIC CO., 835 West National Avenue, Milwaukee 4, Wisconsin 


Over 40 years’ experience in the development, manufacturing and application of transformers 
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ments carry three #6 feeders. 
Each unit has a 10-circuit lighting 
panel in the kitchen or in the air 
conditioning closet. All rooms ex- 
cept kitchens and baths have 2- 
circuit wall receptacles with inde- 
pendent switches. 

All appliances are electrical— 
wall ovens, ranges, dishwashets, 
and refrigerators. For perfect tele- 
vision reception, all a tenant needs 
to do is plug in the set—a rooftop 
antenna provides a direct hook-up 
to all living rooms and most of the 
bedrooms. Air conditioning units 
are installed in closets with mas- 
ter wall switches to control the 
filtered, pollen-free air. An inter- 
communication telephone connects 
with the doorman, the garage, and 
other service departments. An 
average of 45-50 outlets are pres- 

‘ent in each apartment. 

Fischback & Moore, electrical 
contractors for the 1400 Hermann 
Drive installation, refer to this job 
as being “far more than adequate” 
in terms of wiring. James Watson, 
engineer for the project, says that 
he knows of only one other apart- 
ment building in Houston which 
comes even close to this “futuris- 
tic” wiring. 

Importance of lighting 

The builder’s views regarding 
the importance of lighting can 
even be seen from the street ap- 
proach. A porte-cochere over tne 
entrance glows with 2,000 square 
feet of luminous paneling. Just in- 
side the lobby hangs a brilliant 
chandelier, originally designed for 
candles but now wired for elec- 
tricity by the decorator. A 3-level 
garage is illuminated with a 
double row of fluorescent fixtures 
in the lobby level; the same fix- 
tures being spotted throughout 
the other floors. Electric washers 
and dryers provide laundry facili- 
ties for the tenants in the service 
area. 

In an apartment building where 
rents range upward from $175 
monthly, it is not surprising to 
find the ultimate in luxurious sur- 
roundings. Equally important— 
although not as evident—is the 
electrical installation, prepared 
for the needs of the next 20 years 
or more. In a city where the kilo- 
watt-hour consumption runs about 
a thousand hours more than the 
national average, a wave of wir- 
ing-modernization can be. ex- 
pected. But through the foresight 
of its builder and his ahead-of-the- 
times electrical installation, ten- 
ants in this building can serenely 
watch the invention and market- 
ing of dozens of new appliances. 
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Testboard at Calumet and Hecla Plant, Decatur, Ala. 


Testboard speeds 
maintenance work 


This article should be especially 
helpful to the following readers: 


Electrical Contractors “4 

Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 

Industrial Engineers 1 
Consulting Engineers 


@ “IF A PART seems to be giving 
trouble, don’t check it — yank 
it. . .” that is the operating policy 
of the Electrical Department at 
Calumet & Hecla’s Wolverine Tube 
Division plant in Decatur, Ala- 
bama. 

Rather than shut down an opera- 
tion for an on-the-spot repair of a 
fuse or even a motor, the depart- 
ment’s procedure calls for imme- 
diate replacement from spare-part 
stock. The troublesome part is re- 
turned to a centralized electrical 
maintenance shop for required 
work. 

A three-fold advantage has been 
found in this procedure; equipment 
downtime is kept to a minimum; 
maintenance work can be sched- 
uled without pressure from the 
production department because of 


idled equipment; and it’s more eco- 
nomical to do electrical repair 
work in the shop. 

To facilitate the centralized elec- 
trical maintenance and_ repair 
work, Calumet & Hecla engineers 
at Decatur devised a highly versa- 
tile testing arrangement. Consist- 
ing of a simple work surface and 
panel board, on a simple channel 
iron frame, the set-up permits easy 
and convenient trouble-shooting 
and repair of malfunctioning 
equipment. 

The testboard provides the fol- 
lowing facilities: 

Outlets for testing regular and 
mogul base incandescent lamps, 
mercury vapor lamps and cold 
cathode fluorescent tubes in two 
lengths; 

V-notch fuse tester; 

Small circuit continuity checker 
with a multiple switch to add re- 
sistance for current limit; 

“Powerstat” variable transform- 
er providing 0-250 volts a-c single 
phase; 

110 a-c and d-c; 42 d-c; 220 a-c 
single-phase 220-440 three-phase 
a-c; 

Size 1 to 50-hp starters; 

Variable push button for 42-volt 

(Co::tinued an page 95) 
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As power goes, so goes production. Recently, an automotive 
parts plant smoothed major kinks in both with an installation 
of BullDog Plug-In BUStribution® Duct. Where powering 
new machines and constant shifting of existing equipment 
once meant electrical downtime and delay, machines now plug 
into power in seconds. No rewiring, downtime or costly pro- 
duction halts. And the electrical cost of moving and adding 
machinery has been slimmed by 47% . 


Plug-In Duct is part of a complete electrical distribution 
system engineered by BullDog for capacity, reliability, flexi- 
bility. Consider BullDog products for all your jobs. They are 
easy to install, help you cut down call backs. Consult your 
BullDog field engineer or distributor. Or write BullDog Electric 

COORDINATED COMPONENTS. BullDog equip- Products Company, Detroit 32, Michigan. 
ment works together to feed specific industrial, 


commercial or institutional power needs. (  ) 
Whether it be LO-X®, Plug-In Duct, a sub- & * eA 
station or a complete distribution system, ra 


BullDog can help you put a business in top BullDog Electric Products Company, Division of I1-T-E Circuit Breaker Company, 


h ! — Detroit 32, Mich. BullDog Export Division: 13 East 40th St., New York 16, N.Y 
electrical shape and keep it there! © BEPCO In Canada: BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, Out 


Consult the following Southern representatives: 


Wilson Electrical Equipment Co. Standard Electric Mfg. Co. Walker Electrical Co., Inc. 
2930 Commerce St., P.O. Box 1725 2401 Federal St., P.O. Box 1138 125 Bennett St., N.W., P.O, Box 8, Sta, D 
Houston, Texas Dallas 1, Texas Atlanta, Georgia 





Leg-saving service 
for busy contractors 


By Harry J. Miller 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 4 
Electric Utilities 

Electrical Wholesalers 1“ 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 4 
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@ AS OFFICIAL representative for 
the Florida West Coast Electrical 
Contractors’ Association and the 
West Coast Chapter of NECA, A. I. 
Brannon feels the association has 
evolved a workable plan to save 
contractors’ time, money and spir- 
its. 

“It costs a contractor money to 
go out and look at a job, look up 
a job or make a bid on it,” says 
Brannon, “and then perhaps not 
stand the ghost of a chance to 
land it. 

“When a customer’ thumbs 
through the yellow pages of the 
phone book and: calls a particular 
contractor, that contractor may be 
deceived into thinking he’s been 
preferred above other contractors, 
so he hastens to compile an esti- 
mate. 

“However, under our plan, 
whenever a job exceeds $200, the 
contractor-member phones in to 
us to register the job and its loca- 
tion. 

“It’s very likely that the cus- 
tomer will contact a number of 
contractors in order to obtain 
comparable bids. But each time an 
association member receives an 
invitation to bid, he phones it in 
for our registry. 

“Thus ‘by the end of the day, 
seven or eight contractors may 
have called in to register the same 
job. Since we call back each con- 
tractor who phoned the job in, 
they soon know just how many of 
their competitors have been 
tackled for the job, and they’re 
alerted to the fact that this is a 
bid-shopping customer. 
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How the plan works 


“Let’s assume one of the con- 
tractors is pretty busy. By the time 
we call him back four or five 
times, as each contractor phones 
the job in, he may decide not to go 
after it at all, and say: “Scratch 
me off,” since he isn’t inclined to 
waste time going out to bid a job 
that shows the earmarks of being 
beaten to death. 

“In this manner our action saves 
repetitive bidding and this acts 
like a clearing house for informa- 
tion.” 

Again it may happen that a 
contractor discovers he has a com- 
petitor for the job who has such a 
reputation for efficient operation 
or for cut-corner estimating that 
he makes too formidable an op- 
ponent, in which case the first 
contractor, realizing his own in- 
adequacies in this direction, may 
drop out of the running entirely. 

“No figures are mentioned in our 
phone-registry service,” says Bran- 
non, who has the association mem- 
bers so classified he is keenly 
aware of their capabilities. He 
knows who has the set-up for the 
smaller jobs and who is capable of 
swinging the bigger contracts. He 
gets the specs for the members, 
takes them off, and where a con- 
tractor may be bidding a job too 
big for him to handle, Brannon 
won't hesitate to tell him the facts 
of business life. 

“To supplement our system of 
job registry, we supply the needed 
legal information like the plat lot 
and property card. This means 
that when a successful contractor 
applies for a permit, he has the re- 
quired information and needn't 
cool his heels in a City Hall cor- 
ridor while officials hunt it up,” 
said Brannon. 


Subterfuge practiced 


“We have no local ordinance here 
barring a newcomer or beginning 
would-be contractor from cashing 
in through exploiting the holder 
of an old Master’s Certificate by 
the mere process of renting it. In 
that way, these fellows can get in- 


A. I. Brannen 


to the contracting business even 
though they’re unable to pass the 
exams. Holders of these old cer- 
tificates find them highly lucra- 
tive, since their rental value runs 
in the neighborhood of $50 a week. 

“Some of these certificates were 
validated prior to the inauguration 
of Master’s examinations, coming 
in under the grandfather’s clause. 
Chances are that a percentage of 
such certificate holders couldn't 
pass a helper’s examination to- 
day,” said Brannon. 

Nevertheless this praetice helps 
muddy the waters of legitimate 
competition, even though today’s 
journeyman in this area must sit 
for a Master’s exam as a pre- 
requisite for entering the con- 
tracting business. 


Low overhead delusion 


Brannon’s feeling is that prob- 
ably one of the greatest fallacies in 
the reasoning of the average small 
contractor is the delusion that he 
can “beat the bigger contractor on 
this job because I have a lower 
overhead.” It is this favorite mis- 
conception that induces such a 
man to bid a job which is over his 
head financially or for which his 
operational set-up is woefully in- 
adequate. 

Says Brannon: “Chances are 
their proportion of overhead per 
dollar volume is a whole lot more 
than the overhead costs of the 
bigger contractor. 

“For example, a couple of bud- 
dies go into the wiring business. 
If they’d consider the nature of 
their varied expenses like tele- 
phone, office, truck, etc., for the 
amount of work two men can 

(Continued on page 100) 
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‘COUNTDOWN 


INSTALLATION TIME WITH 


the NEW Smithenraft’ SLENDEX 


A troffer so shallow it handles like tile! Designed to cut costs features .. . SLENDEX requires no extra depth for tilting 
where it counts — on installation and maintenance time! . . . goes into the ceiling FLAT. Solves acute ceiling space 
Slender, sleek styling complemented by unique engineering conditions . . . simplifies your lighting job. 





SHALLOW! So shallow it recesses 
4a @ a} 3) ONLY only 14%”, less than the depth of 


’ 


most ceiling supporting members: 


oe Clean, uniform lighting. No dark 
, center streaks. Adapts to virtually 
4 all common ceiling types 


\\ 


1’ x 4’ units for 2 
Rapid-Start lamps .. . vepth, including shielding 


2' x 4’ units for 4 
Rapid-Start lamps. 


For SURFACE mounting 


SLENDEX SOLVES TOUGH CEILING PROBLEM 
Selected from the offerings of 14 other manufacturers 
Smithcraft SLENDEX. 100 SLENDEX 2 x 4 units, installed 
in the testing laboratory of one of the nation's largest stee/ 
companies. Low ceiling (7'6” at lowest point), minimum 
cavity (only 142” in depth) 


Write today for the complete Smithcraft Catalog 


Smithenaft- 


LIGHTING 
CHELSEA 50, MASSACHUSETTS 


“America’s Finest Fluorescent Lighting” 


ELECTRICAL SOUTH for NOVEMBER, 1958 





Public Utilities of Virginias hold annual meeting 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities — 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ THE LEADERSHIP ROLE of public 
utility companies in community 
and area development programs 
received major attention at the 
40th Annual Meeting of the Public 
Utilities Association of the Vir- 
ginias at White Sulphur Springs, 
W. Va., last week. 

The Governor of West Virginia, 
the head of a large electric utility 
system, and the chairman of the 
Association’s own Area Develop- 
ment Committee discussed a num- 
ber of aspects of utility participa- 
tion in the race for new industries 
now under way in all parts of the 
nation. 

Governor Cecil H. Underwood, 
of West Virginia, lauded the 
utility companies of his state for 
their interest in community de- 
velopment work extending over 
the past 20 years. He said indus- 
trial expansion in West Virginia 
recently has been ‘encouraging, but 
much more growth is needed par- 
ticularly in small communities. He 
announced that his administration 
will support a proposed legislative 
measure creating a state-wide in- 
dustrial development credit au- 
thority to supplement local new- 
industry financing programs. 


Area development 


At the same session of the meet- 
ing, Earle S. Thompson, chairman 
of the board of the West Penn 
Electric Company, New York, de- 
scribed the philosophy of his com- 
pany and neighboring electric 
companies in initiating industrial 
development as a regular company 
activity several years ago. He said 
area development in the utility in- 
dustry originated with the idea 
that a new industry “offered itself 
as a direct buyer of our wares.” 
The employees of a new industry 
also were either new customers or 
potentially larger customers. 
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Electric utility officers seen in a between-sessions conference are (left 
to right) G. L. Furr, vice president and general manager, Appalachian 
Power Co., Roanoke, Va.; Don B. Potter, president, Monongahela Power 
Co., Fairmont, W. Va.; and Earle S. Thompson, chairman of the board, 


West Penn Electric Co., New York. 


PUVA President John C. Parrott (left) with Earle S. Thompson, chair- 
man of the board, West Penn Electric Co., New York, and John W. 
Landis, assistant manager, Atomic Energy Division, Babcock and 


Wilcox Co., Lynchburg, Va. 


When the electric and gas com- 
panies comprehended the full po- 
tential of area development, tney 
soon realized that an effective 
community development program 
is public relations at its best. 
Thompson noted that every elec- 
tric utility company and a number 
of the gas utilities in Virginia and 
West Virginia have staff person- 
nel devoting their full time to this 
type of work in cooperation with 


local and state civic and govern- 
mental agencies. 

George W. Buzzerd, director of 
industrial development, Mononga- 
hela Power Co., Fairmont, W. Va., 


and chairman of the Association’s 


area development committee re- 
ported on a long range study of the 
benefits of a new industry to a 
community and to the utilities 
serving that community. Case his- 
(Continued on page 99) 
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dnt SAE « 


Southwire type NM 
SHEATHED CABLE 





- sD. ln, Bain Bi SaaS hg Sh tla iis Me. Anta 


Made to National Electrical Code Specifica- 
tions, and UL approved, Southwire Type NM 
Sheathed Cable is the answer for low cost 
wiring up to 600 volts. A full range of sizes 





from 14/2 to 4/3, with or without ground 
wire—is available. It is packaged in cartons, 
coils, or on reels to customer’s specifications. 

Order Southwire Type NM Sheathed Cable 
and get Southwire Service — fast deliveries 
direct by our own trucks. 


Neutral Shade Clearly Marked Clean-Stripping Type Tf 
Satin-Smooth Finish Every 12 inches Thermoplastic Insulation 


Two or Three Wire 
Bore Copper 
(With or without bare ground) 


Woxed for Easy Drawing Liberal Asphaltic Saturant Fiberglas Impregnated Braid Protective Paper Sheath 
and Protection for Moisture and for Extra Strength 
Flame Resistance 


@ Bare and Weatherproof Copper and @ ACSR and All Aluminum Cable 


Aluminum Line Wire . std 
1 1 a 
© Neoprene, Polyethylene, and VWP (Vinyl) @ Galvanized Steel Guy Strand and Static Wire 
Weatherproof Copper, Aluminum @ Aluminized Stee! Guy Strand and Static Wire 
and Triplex 
@ U.R.C. (DBWP, TBWP) Copper . 
@ Copperweld@® Conductors @ Cable Accessories 
@ Copper and Aluminum Building Wire @ NM Sheathed Cable 
@ ALSO FABRICATORS OF COPPER AND ALUMINUM 
FOR WIRE AND CABLE MANUFACTURERS 


@ Aluminum Alloy Wire 


Carrollton, Georgia —TErrace 2-6311 
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Contractors agree... 


You cant beat Phelps Dodge 
Dependable PD-X Cable 


for fast, easy stripping! 


Habirshaw type NM nonmetallic-sheathed cable 


saves vital on-the-job time and money! 


RT 


tava tah ata 


Mw YM 


Pe pe. 9 sateen Se BS 


1 PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicege, 
Cincinnati, Cleveland, Dallas, Dayton, Detroit, Fort Wayne, Greensboro, N. ‘ 
Indianapolis, Houston, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Mil- 


waukee, Minneapolis, New Orleans, 


New York, Philadelphia, Pitts urgh, Portiand, 
Ore., Richmond, Rochester, N. Y., San 


Francisco, St. Louis, Seattle, Washington, D. C 
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Connectors may look alike 
but it’s PERFORMANCE that counts 


BLACKBURN CONNECTORS OUT-PERFORM THEM ALL 
Because They Are... 


BETTER MECHANICALLY 


Made of high strength duronze, a silicon bronze alloy stronger than 
structural steel. 


Machine cut threads, *CFC treated, provides more thread engagement 
—reduces friction and increases thread efficiency. *Chemical Friction Control. 


Rigid inspection of each production operation assures uniformly good 
connectors. 
BETTER ELECTRICALLY 


High clamping force—the result of greater thread efficiency breaks down 
oxide on the conductor improving conductivity. 


Higher initial conductivity, actually greater than an equal length of 
conductor is maintained permanently. 


REUSABLE 


Selection of proper high-strength, corrosion-resistant materials— plus 
precision workmanship and inspection—means Blackburn connectors 
may be used over and over. 


JASPER BLACKBURN CORP., 1525 WOODSON RD., ST. LOUIS 14,M0., WYdown 3-9430 
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Clair Avenue, Cleveland 3, Ohio. Cable: Preformed- 
Guy-Grip f 7 dead ad-ends and other fine accessories. 
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No. 3 of a series... 


Vibration of overhead lines still rep- 
resents a major problem to the utility 
industry. Although significant im- 
provements in hardware design and 

» construction practices have been 
~ Brought about through expanded re- 
search efforts, the incipient hazard 
of conductor failures due to fatigue 
and abrasive wear is becoming an 
increasingly important problem as the 
size and cost of transmission line con- 
j roe struction continue to increase. 


Laboratory vibration research has 
steadily progressed and has recently 
been accelerated by the expansion of 
vibration test facilities and refinement 
of instrumentation and testing tech- 
niques. Field measurement tech- 
niques, however, have not kept pace 
with laboratory advances. Therefore, 
relatively little quantitative data is 
availiable from field investigations for 
extension of laboratory studies. A few 
outdoor test spans and isolated field 
measurements have provided only 

se and often inconsistent results 
due lafpely to lack of coordination of 
these projectSend_ inadequate instru- 
mentation techniques 


The mobile vibration laboratory 
(Dynalab) recently completed by Pre- 
armed Research and Engineering 
“tape SE * was créated.by a select team of vibra- 
a a tion engineers and etectronics spe- 
cialists to fulfill this need in “the 
‘ tical solution of line vibration 
problenis=-Gperational requirements 
were painstakingly stUdted-in_cooper- 
ation with leading utility engineers: 
Radical design departures were nec- 
essary (0 Overcome-the unique preb- 
lems of instrumenting and monitoring 
peri st energized EHV transmission lines. A 
—_———me nae «=: Special trailer was designed to pro- 
<1 vide the high degree of mobility re- 
quired to obtain data from a variety 
of geographical regions and remote 
locations throughout the country 


Already in field service, the Dynalab 
not only represents a significant sci- 
entific advancement in obtaining vital- 

» ly important field vibration knowledge 
but also exemplifies the progress 
possible through an integrated utility- 
manufacturer team approach to such 
important and complex industry 
problems. 
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Your Work: 
Can Wait! 














Konk Oho 


“Let's keep our eyes peeled. | think we've 
got a troublemaker in here somewhere! 




















“Dear, show Harvey where the 
kitchen light is, would’ja please ?” 
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Diamond has all 


portable cords 


Red-D-Prene”~ Black Diamond Signal Yellow 


Neoprene Sheathed Rubber Sheathed Thermoplastic at | 





~\ = Ya 
~ . 


co 
——t “ ray 








for hot, oily locations for general purpose use 


for all locations where heat 








is no problem 
Red-D-Prene for mill and plant use is designed with tough, oil, heat and 


flame resistant Type MD (Mill Duty) neoprene jacket in industrial red for ready identification. 


Black Diamond has durable rubber jacket protecting against alkalies, 


acids and moisture. Very flexible construction prevents kinking in service. 





Signal Yellow has a jacket of yellow thermoplastic that is quickly seen... clean 


to handle ... smooth sheath will not readily collect dirt. Easy to pull. 


ORDER FROM DIAMOND TODAY! 
£2 SARA PP ER LR oe 


= | j ee gs ~~ wp! panty 
y a te By: Pp pes E a ‘ F 
Wass : co é Se wae — egal 


& 


WIRE and CABLE Company 


Sycamore, Illinois 
WAREHOUSE: BIRMINGHAM, ALABAMA 
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When Tulane goes 


te Cert Chous 


the choice is... 


One of 6 towers of 60 banked 
INTENSO Floodlights at the Sugar Bowl. 


Always Daylight’ Illumination Scores A 
Touchdown for Everyone at the New Orleans Sugar Bowl 


@ Unlighted for 30 years, the choice of lighting experts, 
maintenance and financial men at Tulane for illuminating the 
Sugar Bowl was APPLETON INTENSO Floodlights! 
Because only APPLETON-engineered INTENSO provides 
the accurately planned high intensity illumination, ease of 
servicing, cleaning, re-lamping, and positioning that gives 
maximum trouble-free, year-round lighting. Write 

for full information on the complete line of 

APPLETON Alzak Aluminum Floodlights! 


Sold Through Franchised Distributors Only 


Ph od ot OO), 3 eng ilemeie) lay... 4 
1701 Wellington ¢ Chicago 13, Ill. 


Also Manufacturers of: 


Explosion-Proof 


Fixtures Industrial 


Lighting 


Malleable tron “Eagle Claw” 
Unilet Fittings Switch Sones 
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UTILITY ENGINEERING 


Transmission — Distribution — Metering 


Design Testing 
Installation Maintenance 





Applying load break and ground switches effectively—page 46 
Meter by-pass reduces interruptions—page 52 
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Load break 


By C. E. Upton* 


Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


@ IN THE OPERATION of an electric 
utility system, there has existed 
for many years a need for equip- 
ment to fill the void that was 
present between power circuit 
breakers with fault interrupting 
ratings and the air break switch, 
which has no interrupting rating 
and which has a very limited inter- 
rupting ability. Air break switches 
are designed simply to isolate other 
equipment for maintenance pur- 
poses or to sectionalize power sys- 
tems, and _ generally speaking, 
these switching operations are per- 
formed with the system de-ener- 
gized. 

While the switches have no 
guaranteed interrupting rating, 
they are frequently called upon to 
interrupt on arcing horns, small 
amounts of line charging current, 
transformer magnetizing current, 
or even light paralleled load cur- 
rents. This operation of air break 
switches to interrupt these small 
amounts of current can be fairly 
successful if weather conditions 
are favorable and if the operator 
has made certain that the current 
to be interrupted is small. This 
sort of operation is accomplished 
regularly, although admittedly it 
is a gamble. An interesting sum- 
mary of the experiences of fifty- 
nine utilities in interrupting small 
currents on arcing horns shows 
that the actual per cent of success- 
ful operations ranges from 50 per 
cent to 100 per cent, depending on 
magnitudes of voltage and current 
which are involved as well as the 
uncontrollable weather factor. 

It is evident, then, that under the 
most favorable conditions this type 
of operation for an air break 
switch is not an assured success. A 
hazard to equipment, personnel, 
and continuity of service definitely 
exists where there is uncontrolled 
arcing. The inherent nature of un- 
confined arcs to wander in long 


*Mr. Upton is manager of the Switch, 
Fuse, and Substation Section of the 
Assembled Switchgear and Devices 
Department of Westinghouse. 
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and grounding switches 


circuitous paths and travel with 
the slightest wind provides no as- 
surance that the arcing associated 
with opening an air break switch 
will not bridge phase to phase or 
involve grounded structural mem- 
bers. 

From the standpoint of econom- 
ics the electric utility company 
cannot justify the cost of a power 
circuit breaker with fault inter- 
rupting ability simply to handle 
the infrequent switching of load or 
charging and magnetizing current. 
The need for a low cost load 
switching device is quite apparent. 


Load break switches 


Westinghouse pioneered’ the 
high-voltage load interrupter field 
at transmission voltages with the 
introduction of the VLB switch in 
1953. This switch is a modern 
high-pressure wiping contact, three 
insulator, vertical break pole unit 
with a gas filled interrupter and 
auxiliary current path electrically 
in parallel with the main switch 
current carrying members. The in- 
terrupter mounts on the jaw in- 
sulator stack and is coordinated 
with the travel of the main switch 
blade as it travels to the open and 
closed positions. The auxiliary 
blade or paralleling electrical 
member coordinates with a pick- 
up arm on the main switch blade 
to isolate the interrupter after it 
has cleared the circuit. 

The interrupter itself is a sealed 
porcelain-clad assembly filled with 
sulphur-hexafluoride gas. This gas 
has exceptional ability as an arc 
extinguishing medium and by ap- 
plying it in an axial flow device an 
interrupting ability of 600 am- 
peres, 50 per cent power factor 
from 15 kv through 138 kv, can 
be provided. These interrupters 
also handle transformer magnetiz- 
ing current, line charging current, 
and the switching of single capaci- 
tor banks. They are capable of 500 
operations at full load with many 
more operations possible at lower 
magnitudes of current. 

A better understanding of this 
load interrupter can be had from 
a brief description of its principal 
of operation. The complete load 
break pole unit for 115 kv service 
is shown in Figures 1, 2, and 3. 


The switch is closed (Fig. 1), and in 
this position the main switch con- 
tacts are closed as are the con- 
tacts within the interrupter. The 
normal current path is through the 
main switch blade with only a 
negligible amount of current pass- 
ing through the paralleling inter- 
rupter and auxiliary blade. The 
center insulator column is rotated 
to open the switch and interrupter 
in the following sequence: 

(1) The first 30 angular degrees 
of rotation of the driving insulator 
causes the blade to rotate about its 
axis to give a contact-wiping and 
powerful ice breaking action while 
releasing the pressure of the sta- 
tionary contact jaws, (Fig. 1). 

(2) The second 30 degrees of in- 
sulator rotation causes the blade 
to rise from the stationary contact 
thus diverting the current through 
the interrupter unit and the in- 
terrupter isolating blade, (Fig. 2). 

(3) After the insulator has been 
rotated a total of 60 degrees, the 
main switch blade engages an arm 
on the interrupter housing which 
trips an over-center toggle mech- 
anism to cause contacts to part at 
high speed within the interrupter. 
Thereby the flow of current is 
without any external display. 

(4) After tripping the _ inter- 
rupter mechanism, further rise of 
the main blade causes an arm on 
this blade to engage the interrup- 
tion isolating blade. The two blades 
then rise together during the final 
40 degrees of rotation of the driv- 
ing insulator to establish the full 
visible air gap required in the dis- 
connecting switch, (Fig. 3). 


Closing sequence 


The closing sequence is the re- 
verse of the opening sequence so 
that the isolating blade is closed 
and the interrupter contacts made 
before the main switch contacts 
are closed. This prevents prestrik- 
ing or burning of the main switch 
contacts while energizing a loaded 
circuit. 

Some pertinent features of the 
sulphur - hexafluoride interrupter 
are the reciprocating butt-type 
contacts with a piston and orifice 
assembly attached to the moving 
contact. This contact assembly is 
lifted by an over-center toggle 
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fill transmission switchgear void 


mechanism in the housing at the 
top of the porcelain. The entire as- 
sembly is filled with SF-6 gas to 
30 pounds gauge pressure. The 
moving contact, piston, and orifice 
move upward as the toggle mech- 
anism is actuated. The upward mo- 
tion of the piston in the porcelain 
cylinder creates a high-pressure 
area above the piston thereby 
causing SF-6 gas to flow through 
the orifice where the arc is drawn. 
The flow of fresh dielectric 
strength gas through the arc path 
de-ionizes this path and establishes 
an insulating medium across the 
open gap. 

The pressure gauge is designed 
for easy readability and is located 
at the base of the interrupter so 
that it may be read from the 
ground. A filling valve is located 
adjacent to the pressure gauge and 
it may be used for refilling after 
replacement of contacts or for re- 
charging when it becomes neces- 
sary. The SF-6 gas is not consumed 
during arc interruption and it 
withstands repeated interruption 
without deterioration. The inter- 
rupters are filled to 30 psig at the 
factory and they will handle their 
full rating at 15 psig. 

One of the important phases of 
building a line of gas-filled equip- 
ment is knowing how to maintain 
a seal so that the device will have 
long life and require little field 
maintenance. The first interrupters 
experienced a reduction of pres- 
sure from 30 psig to 15 psig in a 
period of three years. Throughout 
this period they were capable of 
handling their full interrupting 
rating. Upon reaching 15 psig it 
was recommended that the inter- 
rupter be recharged to 30 psig. The 
loss of gas in this situation was not 
leakage in the usual sense but was 
molecular diffusion of SF-6 
through the gasket material. In 
most cases the three year period 
for maintenance was not objection- 
able; however, it was learned how 
to build interrupters with much 
longer life. A gasket material is 
now being used which is much less 
permeable, and the leak testing 
facilities are more sensitive by a 
factor of 35 to 1. On the basis of 
these improvements interrupters 
are now being built which have at 


least twice the previous operating 
life before recharging is advisable 
and the interrupter is now com- 
patible with the most stringent ap- 
plication requirements. 


High-speed grounding switches 


The field of high speed ground- 
ing is not new to the electric 
utility industry but in the last two 
years a new approach has been 
planned and developed so that 
high-speed grounding has an en- 
tirely new appeal. A request was 
made a utility company to develop 
a high-speed grounding switch for 
196 kv service which would close 
20,000 amperes in the very short 
period of 5 cycles instead of the 
conventional time of 15 to 30 
cycles. Two switches capable of 
meeting these requirements have 
been installed. 

A high-speed grounding switch 
is generally used on _ electric 
utility systems in order to trip a 
remote circuit breaker for the pur- 
pose of de-energizing an internally 
faulted transformer which has no 
local high side breaker protection. 
A typical case would be in a step- 
down substation serving a remote 
industrial site or small com- 
munity. The economics of the situ- 
ation is frequently such that a local 
high side breaker is not justified 
simply to protect the transformer 
in the event of an internal fault. 
The high speed grounding switch 
in closing thereby creates a line to 
ground fault which trips the re- 
mote circuit breaker and removes 
the faulted transformer from serv- 
ice before damage to it becomes 
extensive. 

The conventional high-speed 
grounding switches which have 
been marketed up to this time 
have been of the swinging blade 
type which operate in an interval 
of 15 to 30 cycles and which have 
been rated close to 5,000, 10,000, 
and occasionally 20,000 amperes. 
The switches are spring closed and 
manually reopened, They may be 
used as single phase or three phase 
devices and may be separately 
mounted or incorporated as an in- 
tegral part of an air break or dis- 
connect switch. 

This basic approach to high- 
speed grounding switches has gen- 
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Fig. 1—Type VLB switch is shown 
here in closed position. 


Fig. 3—Switch in open position. 
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erally been satisfactory, but with 
the advent of faster operation of 
breakers and relays, the conven- 
tional grounding switch with its 
operating time of 15 to 30 cycles 
becomes obsolete for coordination 
with the faster acting breakers and 
relays. Another factor involved in 
using the conventional high-speed 
grounding switch is its suscepti- 
bility to icing. When in the open 
position the exposed blades may 
accumulate an ice load which is 
much heavier than the blade itself 
and with a fixed amount of stored 
energy available to close the 
blade, it is apparent that the 
speed of operation would be con- 
siderably beyond the limits re- 
quired for satisfactory service. 
Thus it is possible that damage to 
the transformer, which the ground- 
ing switch is protecting would be 
quite extensive. 
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From the viewpoint of the 
utility company, the five-cycle 
grounding switch offers the same 
degree of protection in regard to 
operating time as do transfer trip- 
ping schemes, and it does this with 
fewer parts, less maintenance, low- 
er cost, and greater dependability. 
With the many components in- 
volved in carrier current or pilot 
wire relaying, these systems are 
likely to be inoperative much 
more frequently than would be the 
case with the grounding: switch 
which is a self-contained device 
and which will function as long as 
the transmission line itself is in 
service. 


New approach required 


In considering the problems to 
be overcome in this new develop- 
ment, it was felt that a completely 
new approach was required. Ex- 


Fig. 4—Five-cycle 196-kv high speed grounding switch. 


perience in testing the convention- 
al design indicated that it would 
be impractical to try to pivot a 
blade or rotate insulators in an at- 
tempt to attain five-cycle opera- 
tion. The operating mechanism, 
solenoid, latches, etc., consume up 
to one cycle before the blade be- 
gins to move. To accelerate a six- 
or seven-foot blade required to 
span a 196 kv insulator stack so 
that it would pivot closed in our 
goal of 5 cycles would require tre- 
mendous accelerating springs, very 
heavy latches and shock absorbers, 
and a rather large diameter blade 
in order to withstand the rapid ac- 
celeration without bending. The 
large diameter blade, of course, 
adds weight and is contrary to the 
solution of the problem. It also 
seems impractical to consider the 
possibility of rotating an insulator 
stack in order to establish a ground 
circuit. The torsional duty on the 
insulator stack becomes extreme, 
and it is doubtful that such a heavy 
mass could be accelerated and de- 
celerated as rapidly as would be 
necessary for five-cycle operation. 

It seemed desirable to attempt 
in some manner to minimize the 
travel of the blade which in turn 
would minimize time of operation 
After careful consideration of the 
problem and various possible solu- 
tions, we decided to use an ap- 
proach which would provide a re- 
ciprocating blade motion in a 
porcelain weather casing filled 
with sulphur hexafluoride gas 
which has excellent dielectric 
properties. In this manner a high- 
speed grounding switch designed 
and built which closes 20,000 am- 
peres, is not susceptible to icing, 
has minimum travel time and a 
minimum number of moving parts, 
and also withstands repetitive 
operation with a minimum of 
maintenance. The use of sulphur- 
hexafluoride gas also minimizes 
contact burning and allows the 
stationary contact and moving 
blade to be positioned much closer 
than would be possible in air, 
thereby minimizing closing time. 
With the past experience of build- 
ing load break switches using sul- 
phur hexafluoride gas in porce- 
lain-clad assemblies, the problems 
of sealing the chambers and trans- 
mitting motion into the sealed de- 
vice have been solved. 

Figure 4 shows an installation of 
a 196 kv, five-cycle high-speed 
grounding switch with manual op- 
erating mechanism mounted on a 
rack at the utility company sub- 
station. 

The fundamental of this design 
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Fig. 5—(Left) Type V switch with surge suppressing resistor. (Right) Detail of suppressing resistor assembly. 


is basically a sphere gap in an 
atmosphere of high dielectric 
strength sulphur-hexafluoride gas. 
The spheres serve as corona shields 
for the contact structures and per- 
mit a minimum gap from line to 
ground thereby minimizing the 
closing time for the reciprocating 
blade. A stationary contact struc- 
ture is housed in the upper sphere 
and the reciprocating blade is 
shielded by the lower sphere. The 
circuit from line potential at the 
top of the assembly to ground is 
completed when the spring-biased 
reciprocating blade thrusts upward 
to engage the contact assembly and 
bridge the open gap. This has been 
done consistently in less than five 
‘cycles when closing 20,000 am- 
peres with a 196 kv unit. 

The switch is designed to operate 
at 15 psig pressure of SF-6 gas. It 
is filled initially to 30 psig to ac- 
commodate long-term molecular 
migration of the gas through 
gasketing materials. The ground- 
ing switch uses the same materials 
and gasketing techniques as the 
VLB ‘interrupters and the operat- 
ing life expectancy before recharg- 
ing is required is also expected to 
be at least six years. A pressure 
gauge is located adjacent to the 
position indicator so that gas pres- 
sure can be checked periodically. 
A filling valve is beside the pres- 
sure gauge and is readily accessi- 
ble on the ground side of the 
switch when recharging becomes 
necessary. 

A pressure switch is provided to 


make the pole unit fail-safe in the 
event of a fractured porcelain and 
sudden loss of gas. The pressure 
switch is calibarted to close at 
12-13 psig. It is used to energize 
the grounding switch while it has 
sufficient gas to do its full rating. 
It is believed that with this de- 
sign a new trend in high-speed 
grounding switches for very high- 
speed operation has been pio- 
neered. The porcelain-clad, gas- 
filled, pole unit provides a mini- 
mum gap from line to ground 
which is bridged readily in five 
cycles by a reciprocating blade mo- 
tion within the porcelain. With the 
five-cycle grounding switch it is 
now possible to accomplish remote 
breaker tripping to protect an in- 
ternally faulted transformer with 
no local high side breaker protec- 
tion in the same time interval as 
that obtained through transfer 
tripping schemes. The grounding 
switch is dependable and will 
function as long as the transmis- 
sion line itself is in service; it is 
not subject to icing, it is econom- 
ical, and it will stand repetitive op- 
eration with only a minimum of 
maintenance over the years. 
Surge suppressing resistors 
Switching surges accompanying 
the de-energization of unloaded 
lines and cables have become an 
increasingly important problem, in 
recent years, in the operation of 
high-voltage power systems. The 
use of higher transmission voltages 
together with the trend toward re- 
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duced basic impulse levels of 
transmission apparatus and re- 
duced voltage ratings of lightning 
arresters have rendered these sys- 
tems more vulnerable than for- 
merly to damage from switching 
surge over voltages 

While switching surge phenom- 
ena have assumed most prominent 
importance on 345-kv systems, it 
has occurred at other voltage 
levels and is undoubtedly the ex- 
planation for a number of appa- 
ratus failures at transmission volt- 
ages as low as 115 kv. The over- 
voltage surges resulting from dis- 
connect switch operation are much 
more damaging to apparatus than 
are those associated with circuit 
breaker restriking since there are 
sO many more restrikes resulting 
from the relatively slow operation 
of the switch. The causes of a num- 
ber of major equipment failures 
have been traced to switching 
surge overvoltages resulting from 
no load line switching operations 
Consequently, there is a definite 
need for remedial measures to sup- 
press these overvoltages 

The device described here is de- 
signed to provide an economical 
and dependable means of sup- 
pressing switching surge over- 
voltages caused by arc restriking 
across the open contacts of high- 
voltage disconnecting switches 115 
kv and above. It consists of a sealed 
porcelain enclosed resistor assem- 
bly mounted on the break-jaw end 
of a standard high-voltage discon- 

(Continued on page 96) 
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Protecting substation metal surfaces 


By Paul C. Ziemke 


Clinton, Tenn. 


@ WELL PLANNED maintenance of 
galvanized and painted surfaces is 
an important function of the sub- 
station and transmission system 
personnel. Preserving the surface 
by removing scale and rust, as well 
as the oil and grease that accumu- 
late, and then applying the recom- 
mended type of undercoating and 
final finish is a means of extend- 
ing the life of wood and metal 
structures. 

Utility company personnel can 
take a lesson from shipowners, who 
are perhaps the best informed 
about eliminating rust on ferrous 
metals, since the salt spray leaves 
them no leisure. They know that 
one must get down to bright metal 
before beginning the build-up of 
new protective coatings. Unless 
rust is fully removed, its insidious 
penetration continues, and in due 
time it manifests itself on the sur- 
face by inevitable stains and then 
blisters. 

The shipowner is stuck with the 
costly and tedious operation of 
chipping off many old coats of 
paint that have hardened and must 
come off. This, fortunately, is not 
often the case for the electrical 
industry where the coating is in- 
itially the hot dipped zinc, and 
later the sprayed or hand applied 
aluminum based paint over red 
lead or chrome touch-up opera- 
tions. 


Removing paint and rust 


Hand brushing with a. stiff 
bristled wire brush gets most of 
the rust out to reveal the sheen of 
the parent metal. However, much 
time can be saved on the large 
jobs, where perhaps long delay 
has developed large areas of rust 
and scale. Here, power driven 
brushes accomplish as much as 
three men using hand tools. For the 
isolated stations, lacking low volt- 
age facilities, a gasoline powered 
generator is trucked along as part 
of the equipment. 

The oldsters in the business 
stick by their guns in the use of 
red lead as the primer. They have 
known its value for many years 
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but they admit that the light green 
of the chrome undercoat is more 
readily covered with one reason- 
ably heavy application of alumi- 
num or gray paint. The dark red 
of lead shows up at close inspec- 
tion as “leopard spots.” 

Giving prompt attention to 
breakthrough spots on the thin 
zine coatings and covering with a 
matching color will leave the bal- 
ance of the structure in good 
shape for many years. 

Usually, the defective areas will 
comprise about 10 per cent of the 
steel, and if quick steps are taken 
to coat these, much work is saved. 
Rust inhibiting paint of a tint 
closely matching the old zinc is 
hardly noticeable after a month or 
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two and will restore the structure 
to a condition closely approxi- 
mating its original appearance. 

Under really adverse conditions 
of corrosive fumes coupled with 
abrasives, the steel may have be- 
gun to rust and stain the zinc coat- 
ing. If the area affected exceeds 
20 per cent of the over-all area, the 
original idea of spot painting is no 
longer practical. In the long run, 
considering the job of staging, 
erecting ladders, etc., the one coat 
job will cost but little more than 
the touch-up job. 

If the zinc has been abraded or 
eroded to an extent where the 
rust is evident as pits or pock 
marks, it will be necessary to 
thoroughly wire brush the area un- 
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til the underneath metal gleams. 
A quick follow-up with the rust- 
inhibitor primer will seal the spot 
until it can be covered with the 
seal coat. In areas of high steel 
concentration it is possible to hang 
up canvas screens and perform an 
effective job of sand blasting. 

The paint manufacturers have 
overcome the handicap of “in- 
compatibility” of their product and 
the zine of galvanized finishes. Ex- 
cellent bonding is now achieved 
and the paint appears to be almost 
as durable as the galvanizing. 
Avoid paints containing inert pig- 
ments such as iron oxide, zinc, 
aluminum, or titanium. A _ lead- 
suboxide base paint will last ap- 
proximately ten years under aver- 
age conditions. 


Red or orange paint 
It is becoming a popular prac- 
tice and a good one to use a red 
or orange tinted paint to highlight 
the live busbars and other items 
under high potential. The U. S. 
Department of Commerce requires 


that all transmission towers over 
250 feet in height be identified as 
air traffic hazards by using con- 
trasting colors such as red and 
white, or white and orange. 

Depending on the conditions un- 
der which they operate, power 
transformers need occasional at- 
tention to keep them looking good 
and operating under normal tem- 
peratures. Accumulations of com- 
binations of grease, oil, and dust 
act as insulators that cause undue 
temperature rise. Frequently little 
more than cleaning is required. 
This involves the use of caustic, 
applied hot, through the use of 
suitable drums, centrifugal pump, 
and a source of heat. It is not 
necessary to spray the caustic on 
—just flow it on. When the grime 
is removed a rinsing with fresh, 
hot water is needed to remove any 
traces of stripping agent. 

Choosing paint 

If the original coating is badly 

weathered and indicates extreme 
(Continued on page 101) 


Distribution transformers for 
underground systems unveiled 


@ A COMPLETELY NEw distribution 
transformer designed specifically 
for application to underground dis- 
tribution systems was unveiled by 
the R T & E Corporation of Wau- 
kesha, Wis., and Portland, Ore., in 
New York on October 9. The in- 
itial showing was made to utility 
executives and representatives of 
industrial publications. 

This new transformer, desig- 
nated the “Terra-Tran,” was de- 
signed by R T & E in cooperation 
with engineers of one of the larger 
utilities to fill utility needs for a 
distribution transformer designed 
especially for use with residential 
and commercial underground dis- 
tribution systems. It provides, in a 
compact unit, an economical solu- 
tion to transformer installations for 
underground distribution systems. 

The transformer is completely 
self-contained and is designed to 
be mounted on a concrete pad 
above ground level. No separate 
enclosure or protective equipment 
is required for installation. To pro- 
tect the public and linemen from 
accidental contact, all live parts 


are enclosed in a locked compart- 
ment and a welded-on cover is 
used. 

For operation and maintenance, 
access to the bushings, fuses and 
disconnects is gained by opening 
the hinged door on the operating 


Interior view of new “Terra-Tran” 
for underground =._ distribution. 
Clearly visible are unique ex- 
ternally replaceable bayonet type 
primary fuse and externally op- 
erated disconnect switch. 
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compartment. To facilitate opera- 
tion, special externally-clamped, 
high-voltage bushings, designed 
for easy cable connection, and ex- 
ternally - clamped, high - voltage 
bushings are used. 

A unique high-voltage fuse of 
new design, for isolating the 
transformer from the line in the 
case of a transformer failure, is 
supplied on protected-type trans- 
formers. It is of bayonet design 
and can be removed externally for 
replacement of the fuse element. 
In conjunction with this external- 
ly-replaceable fuse, an external- 
ly-operated bayonet-type discon- 
nect switch has been developed to 
sectionalize portions of the circuit. 

In addition to the many tech- 
nical developments for making 
this transformer easy and inex- 
pensive to operate and maintain, 
R T & E engineers have given 
much consideration to making the 
unit as attractive and inconspicu- 
ous as possible. Its design is pleas- 
ing in appearance and it is painted 
in a color to harmonize with its 
setting. The “Terra-Tran” will be 
available initially in single phase 
units in a range of sizes from 15 
kva through 100 kva for opera- 
tion on 4160 ground Y/2400 
through 12470 ground Y/7200- 
volt, grounded Y systems. It will 
also be available in 3-phase units 
in a range of sizes 75 kva through 
300 kva for operation on all stand- 
ard 2400 through 14400-volt, 3- 
phase systems. 


RT&E Corporation’s new “Terra- 
Tran” for application to under- 
ground distribution systems. No 
separate enclosure is required for 
this unit, which mounts on a con- 
crete pad above ground level. All 
live parts are safely enclosed. 
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Meter by-pass eliminates 
scattered interruptions 


By C. E. Sloop 


Division Meter Supt. 
Georgia Power Company 


Columbus, Ga. 


@ CONTINUITY of electric service 
is often taken for granted some- 
what like air and water. Only 
when it fails do we realize how de- 
pendent our customers are on our 
electrical service. 

Retailing is highly competitive. 
A successful business starts with 
a smart merchandise display, aided 
and abetted by good lighting and 
air conditioning. Momentary in- 
terruptions are disconcerting and 
may be the reason for a lost sale. 

The apartment dweller today is 
electrically well automated. A 
momentary interruption plays 
havoc with a cake or pan of bis- 
cuits in the oven, and for the same 
reason it doesn’t help the “old 
man’s feelings coming home from 
a hard day at the office to get stuck 
mid floors on the elevator. 

In each case it may be only a 
short interruption, just while 
the power company necessarily 
changed a_ self-contained socket 
type meter. The well known ad- 
vantages of the socket type meter 
have made its use a must with the 
utilities, yet the meter can not be 
tested, changed nor the connections 
inspected without the customer’s 
Three-phase socket with plugs working in by-passes. service being interrupted. The cus- 

tomer’s practice and affairs actual- 

mn hae ee ; ly take place with and following 
~ ) eng the use of electric service. Any in- 

terruption is viewed with dis- 


B30 @ I ; pleasure. 
| The minutes of meter coramit- 


Tee vise tees, national in scope, reveal they 
have all been searching for a meter 
socket by-pass. All types have 
been considered. Either they don’t 

ae Pin hyn ge offer enough, have failing parts, or 

BEING ENERGIZED the cost is excessive. 

‘ I have developed a simple by- 

WIRES TO B > ; pass for self-contained meter sock- 
ae a oe ets (patent pending). It has all the 
: requirements sought for so long, 
oo ‘ + and will even attract the utilities 
4 oF who are at present not interested 
S108 _view one vigw in by-passes. It operates in all 
STUD‘C*CLOSES CIRCUIT ‘A’ TO’B’ ringless and certain ring type 

sockets. 

Construction details of by-pass and by-pass plugs. Its advantages are: 
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(1) Absolute safety from shock 
or flash is assured by all live parts 
being enclosed before any contact. 

(2) Low cost is assured, since 
the outer covering is synthetic rub- 
ber or a plastic, and the small 
amount of metal used is simple in 
application. 

(3) It has no springs nor moving 
parts to fail, its metal and insula- 
tion comprise one rigid piece that 
has no movement. 

(4) The by-pass can not come on 
unexpectedly. All action awaits 
the hand application of a threaded 
one piece bolt plug. 

(5) Access to this by-pass is from 
front of socket. No worry, ever, 
from lack of room on the sides. 

(6) Unattached (except by its 
leads), this by-pass is free standing 
in the unused interior spaces of the 
socket. No wall space is required 
other than for the socket. 

(7) Meters often are in poorly 
lighted rooms or basements. This 
by-pass requires only semi-light to 
see the hole provided to admit the 
screw plug. 

(8) This by-pass works in in- 
dividual single phase sockets, in 


single phase gang sockets, and 
three phase sockets. 

(9) This by-pass is easily in- 
stalled in sockets on customer’s 
premises, either those already 
working, or new ones in the proc- 
ess of being installed. They may be 
installed in utilities’ warehouses, 
or before the sockets leave their 
manufacturer. 

(10) This by-pass has class 200 
capacity. 

A utility is faced with the prob- 
ability of having many by-passes 
installed on its system. Economy 
decrees the first cost be low. 
Natural expectations are they will 
be in service continuously without 
disappointment. Then, while the 
use of each by-pass is most infre- 
quent, it is of major importance at 
the moment used. Without it the 
simultaneous use of service and 
removal of meters can not be had. 

No utility executive ever knows 
the extent of regret from the prac- 
tice of those scattered interrup- 
tions. In the long past they were 
expected, today they are only im- 
patiently tolerated. But in our 
bright future, well, service must be 
better. 


Transformers and breakers 


now can use same bushings 


@ A NEW LINE of standard high- 
voltage bushings—all of them 
completely interchangeable _ be- 
tween transformers and circuit 
breakers—has been announced by 
General Electric. 

Called TBI (Transformer-Break- 
er Interchangeable) bushings, only 
eight basic bushings will cover all 
applications in the standard volt- 
age classes from 23 to 196 kv, in- 
clusive. 

ASA standards for outdoor ap- 
paratus bushings recently adopted 
(C76.la-1958) provide 37 different 
bushings in this range. From 23 to 
69 kv, four are designated as trans- 
former and circuit breaker bush- 
ings, and 20 are for transformers 
only. From 92 to 196 kv, thirteen 
designs are permitted, six being 
interchangeable and seven being 
for transformer use only. 

TBI bushings meet the ASA 
standards in all respects, but pro- 
vide the additional feature of com- 
plete interchangeability which is 


not assured by the standards. To 
achieve this, two major steps were 
taken. 

1. A complete design study was 
made of G-E power transformers, 
medium transformers, and oil cir- 
cuit breakers and major changes 
made where required so that bush- 
ings with the same ground sleeve 
and the same length below the cov- 
er can be used for all apparatus. 

2. Each TBI bushing has a dual 
current rating, 400/1200 amps in 
the 23 to 69-kv range, and 800/1600 
amps in the 115 to 196-kv range. 
The current rating is determined 
by the terminal accessories, since 
in all TBI bushings the conductor 
inside the bushing is designed for 
the maximum current. To convert 
from one application to the other, 
all that is required is to change 
terminal accessories. 

TBI bushings may be specified 
for General Electric power trans- 
formers, medium transformers, and 
high-voltage circuit breakers 
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starting in the first quarter of 
1959, the company announced. 

The principal benefit of inter- 
changeability to utilities is the 
great potential savings in spare 
bushing inventories. With only 8 
basic bushings for the entire 23- 
196 kv range, rather than the 
several hundred types used in the 
past, conservative estimates indi- 
cate that the utility industry 
should save $5 million or more 
within the next few years. 

Other advantages are better 
service in emergencies because 
overnight air cargo service could 
supply any TBI bushing directly 
from factory stock; simplification 
of ordering and stocking because 
of a great reduction of catalog 
numbers; and the prospect of con- 
tinued low price levels from 
economies of large-volume manu- 
facturing. 

Since the basic difference be- 
tween transformer and breaker 
application is the current rating 
(breakers need the higher current 
capacity) the key to interchange- 
ability is the dual current rating, 
G-E engineers explained. 

In all eight voltage classes, 23, 
34.5, 46, 69, 115, 138, 161, and 196 
kv, the TBI design has a hollow 
conductor. For use in breakers, the 
bushing can be connected at the 
bottom to the breaker inter- 
rupter; in transformers, the trans- 
former draw lead can be pulled 


TBI bushing, right, replaces Type 
LC bushing, left, and can be used 
in either transformers or circuit 
breakers. The model shown by 
Stephen Terpak, product engineer, 
is rated 34.5 kv, 1200 amps. 
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up as usual through the hollow 
conductor and connected at the 
top. 

The TBI bushing design em- 
ploys the latest research and en- 
gineering developments, includ- 
ing an oil impregnated, lined 
paper core with voltage stress 
equalizers in the form of Rescon 
lines printed on the paper. Radial 
voltage stress is divided into 
thousands of segments, with an 
infinitesimal voltage gradient be- 
tween adjoining pairs, improving 
performance, decreasing size and 


weight, and enabling G-E design- 
ers to make room for the hollow 
conductor and still stay within 
the ASA standard dimensions. 

Another innovation in the line 
is the addition of liquid level indi- 
cation in the smaller sizes, which 
was not practical in the past. A 
thick walled glass expansion 
chamber is bonded on the top of 
the porcelain shell and serves as 
an integral part of the insulating 
structure. Being transparent, the 
glass affords ready visibility of 
the liquid level. 


Remote centralized control for 
distribution system capacitors 


@ A CAPACITOR switching system 
providing a practical method of 
automatic, centralized control of 
remote capacitor banks in elec- 
trical utility systems has been in- 
troduced by Motorola. The switch- 
ing is accomplished through trans- 
mission of code tones by carrier on 
the feeder lines to transistorized 
receiver-decoders located at the re- 
mote capacitor sites. 

A programmed coder unit and 
various accessory panels, besides 


the power line carrier transmitter, 
make up the central station 
equipment. A _ receiver-decoder 
unit is all that is needed at the re- 
mote locations. 

When system voltage or reactive 
measured at the substation bus ex- 
ceeds preselected limits in either 
direction, the coder initiates action 
to add or remove capacitor banks 
from the line. 

Two “Vibrasender” tone gen- 
erating devices (for open and close 


The receiver-decoder unit of the new Motorola capacitor switching 
system is shown in a typical installation. Housed in a watt hour me- 
ter case the receiver-decoder controls the bank of capacitors here. 
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Shown here is the central station 
equipment rack for the capacitor 
switching system. The top unit is 
the program coder; the row of 
lights indicates the number of 
capacitor banks on the line. Below 
the coder are the power supply. 
FM power carrier transmitter, etc. 


signals) are provided in the coder 
for each controlled capacitor bank 
or group of banks. The devices are 
programmed in the desired se- 
quence in which the capacitor 
banks they control should be added 
to the line. The sequence can be 
easily changed by interchange of 
the plug-in, hermetically sealed 
units. 

When the need for additional 
capacitance is sensed, “‘close’”’ tones 
are generated and transmitted in 
the preset sequence until enough 
capacitor banks are switched on to 
the line to bring reactance or volt- 
age within the required limits. 

Vice versa, when removal of 
capacitors is necessary, “open” 
tones are transmitted in reverse 
sequence or “last on—first off” se- 
quence until conditions are again 
within desired limits. Manual con- 
trol is also available for special 
switching and testing functions. 

The tone signals are transmitted 
by a standard Motorola 10-watt 
carrier transmitter. The signals are 
received at the capacitor sites 
through a ferrite-core inductive an- 
tenna mounted between the pole 
lines. No connection is made to the 

(Continued on page 96) 
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on every Factory Assembled 
Set-Up Box you 
install with eee 









“” on Adjustable and Solid 
bar hangers 







Assembled... Ready For The Job! 


It costs you 12¢ at average labor rates, to have 
your men assemble a box on a bar. You can buy 


AVOID THESE COSTLY STEPS ON THE. the same box and bar factory assembled for an as- 
JOB BY USING RACO SET-UP BOXES! sembly charge of about 2¢. You save 10¢ on every 





set-up box you install ...a substantial dollar sav- 
le. ings to add to your profits. 
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1 Remove center KO in 2 Loosen stud set- 3 Remove stud FOR 2¢! 
bottom screw and seporate bars assembly 
TRY IT! 
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4 Position stud assem- 5 Insert female bar 6 Tighten stud 

bly in center KO of box section through saddle set-screw 
and assemble both sec- Sz 
tions of bar — 


ALL-STEEL EQUIPMENT INC. 


Aurora, Illinois 
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@ Aluminum PowerPlugin duct every- 
where in this new building guarantees 
full power efficiency. 


@ Aluminum PowerPlugin Busduct in- 
Stalls, easily, quickly, inexpensively. 
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NEW MACK TRUCK PLANT INSURES TOP 
POWER FLEXIBILITY, LOWER COSTS WITH... 


SUS MUG 


No gambling here with inefficient power distribution! Mack Truck 
gets the most from every electrical dollar with @ Aluminum 
PowerPlugin Busduct —ultimate in power efficiency. 








With new @ Aluminum PowerPlugin Duct, Mack Truck enjoyed 

the advantages of a lower-initial cost plus substantial savings in 

installation time because of lighter weight and easier handling 

New circuits can be plugged in fast for new machines or 

for relocating old without production loss—plant layouts can 

MACK TRUCKS, INC. be quickly changed; the whole distribution system can be 
Sidney, Ohie increased or altered virtually overnight. Eliminated are 
Engineers: temporary connections and long lead-ins that cause 


—— voltage drop and production slow-ups. 
Specify @ Aluminum Busduct on your next project- 


Electrical Contractor: : 
give your customers the best. 


Sidney Electric Co. 


an ae Write for catalog data 





Products are the sign of a better job (ke 





Coun 
OSes 4) ’ 





FRANK ADAM ELECTRIC COMPANY eI ee \ 
P.O. BOX 357, MAIN P.O. e ST. LOUIS 66, MISSOURI ty 
s1teum 
busduct + panelboards +« switchboards + service equipment \ Senet s 
\ el 


safety switches + load centers * Quikheter 









@® PowerPlugin Busduct is 
electro silver-plated the entire 
length. Furnished with aluminum 
or copper bus bars—both have plug-in outlets 
every 10”. Capacities: 250 to 1500 amps., up to 
600-v. AC. Fusible or circuit breaker plug-in units. 


(a) High Efficiency Feeder 
Busduct is the finest made, 
Aluminum or copper conductors, 


Capacities: 600 to 4000 amps., up to 600-v AC. 
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Wedge clamp saves service 
and installation time 


A NEW WEDGE GRIP clamp for tri- 
plex service drops that will save in- 
stallation and service time and cut 
labor and material costs has been 
recently offered by Porcelain Prod- 
ucts Inc., Carey, Ohio. 

Porcelain Products’ No. 1060 
wedge grip clamp is made entirely 
of stainless steel and heat-treated 


aluminum for greater strength and 
the highest rust and corrosion resist- 
ance. For use at the pole and house 
end of a triplex service drop, the 
1060 wedge clamp can be installed 
with less effort and once up, will 
stay up. Because of its compactness 
and its simplicity of design, it can 
be installed with line gloves on, as 
all parts stay together while han- 
dling the clamp. The 1060 clamp can 
be re-used as it will never become 
deformed or distorted, even under 
maximum loading. 

For additional data, ask for item 
U-1101, using the coupon on page 103. 


Connector designed for 
industrial applications 


THE MICON CONNECTOR from Dos- 
sert Manufacturing Corp., 249 Huron 
St., Brooklyn, N. Y., is designed for 
use with underground distribution 
networks or industrial applications. 


It is used for joining 2 to 18 elec- 
trical cables where a fully insulated, 
watertight electrical connection is 
required. It is essentially a pre- 
insulated bus bar to which cables are 


THE UTILITY ENGINEERS’ FORUM 


Notes on new utility equipment 


connected by means of mechanical 
cable receptacles. 

The insulation is molded on the 
connector in such a manner as to 
eliminate all crotch taping which is 
a tedious and time consuming opera- 
tion. Two insulating materials are 
available which are Mypar, a 
natural rubber compound and My- 
prene, a synthetic rubber compound. 
Both of these insulating materials 
are specially compounded for ex- 
ceptional dielectric and aging prop- 
erties. A newly developed molding 
process permits the insulation to be 
fully molded over the connectors 
without seams or factory taped 
joints. 

For additional data, ask for item 
U-1102, using the coupon on page 103. 


Pin-type insulator made 
of wet-process porcelain 


PORCELAIN Propuwcts, Inc., Parkers- 
burg, W. Va., is now offering a pin- 
type insulator with a one-inch wire- 
groove radius that accommodates 
ACSR and all-aluminum up to 
795,000 over rods. 


The insulators are available in 
radio-free or plain types, and have 
characteristics comparable to the 
present EEI-NEMA 55-4 and 55-5. 

They are made of high-quality 
wet-process porcelain with a mini- 
mum side groove of 54”. 

For additional data, ask for item 
U-1103, using the coupon on page 103. 


Clamps provide a saving 
of triplex drop cable 


THREE NEWLY-DESIGNED types of 
neutral mid-spin clamps, for use 
with open wire or triplex second- 
aries, were recently announced by 
Anderson Electric Corporation, 700 
N. 44th St., Birmingham, Alabama, 
manufacturer of electrical equip- 
ment. 

The neutral mid-span clamps may 
be used just “off the pole” to elimi- 
nate brackets, knobs, etc., thereby 
providing additional climbing space 
on the pole. The use of a mid-span 
device will provide a saving of tri- 
plex drop cable since direct second- 


ary house runs can be made from 
these clamps. The eyebolt provides 
a terminal for a positive bonding of 
the neutral of the house service to 
the secondary neutral. 

The heavy dead-end eye is sup- 
plied to the secondary neutral for 
the purpose of taking bails or for in- 
serting thimbles up to % inches for 
serving cable. The clamp is designed 
for #4 to 2/0 ACSR mains and #8 
to 1/0 ACSR taps. All cable openings 
are heavily flared for protection of 
the cable. 

For additional data, ask for item 
U-1104, using the coupon on page 103. 


Gas blast breaks load 
on open cutouts 


OPEN CUTOUTS are now available 
with a gas load break device similar 
to that introduced on enclosed cut- 
outs last year are now available 
from General Electric, Schenectady 
5, N. Y. A small replaceable gas 
filled monel cylinder mounted in 
the top of the new fuseholder makes 
each open type cutout a load break 
switch. 

When the cutout is opened in the 
normal way with a switchstick, the 
action of the switchstick moves the 
gas filled cylinder into the load 
break position. As the cutout is 
opened the tip of the gas cylinder is 
the last part of the fuseholder to 
leave the upper contact. The load 
current arc is drawn between the 
cylinder tip and the upper contact; 
burning the cylinder tip open. This 
releases a jet of compressed insu- 
lating gas which extinguishes the 


arc. The load break operation can 
be performed with any conventional 
switchstick. 

The gas load break cutout makes 


ELECTRICAL SOUTH for NOVEMBER, 1958 





YOUR 


OF PROFITS 





CAST BRONZE GROUND CLAMPS 


Pr er 


THE ONLY COMPLETE BRONZE LINE— 

for %4” to 4” copper tubing or galvanized pipe. 
ONLY 4 TYPES TO STOCK— 

to cover all water pipe grounding jobs. 

THE HIGH QUALITY LINE—all-bronze for long life, 

no rusting—simple design—smooth, clean finish. 
SWINGING TOP—cuts installation time. 

PRICED TO SELL—lower than other leading clamps... 
with a “‘good-as-gold" margin for you. 





NOTE: Cadmium plated at no extra cost if required. 


im % WEAVER 2110 HOWARD ST. ST. LOUIS 6, MO. 
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possible a low cost load break switch 
at each cutout installation without 
the complication of any additional 
device. Feeder or branch lines may 
be disconnected for maintenance or 
repair without having to open the 
substation breakers and interrupt 
service to other parts of the system. 
The cutouts require no special main- 
tenance. 

For additional data, ask for item 
U-1105, using the coupon on page 103. 


Conduit available with 
new-type flush coupling 


ORANGEBURG MANUFACTURING Co., 
Inc., Orangeburg, N. Y., has an- 
nounced availability of their stand- 
ard fibre conduit—for concrete en- 
casement—with a new-type flush 


coupling attached to each length at 
no extra cost. 

The new development, known as 
Orangeburg CA Conduit, cuts lay- 
ing time up to 26 per cent by elimi- 
nating assembly of separate cou- 
plings on the job. 

This new-type coupling, made 
from an exceptionally tough plastic, 
produces a self-sealing, water-tight 
joint. The flush coupling eliminates 
the necessity of staggering joints in 
the trench and means less tooling on 
the job. It also eliminates separate 
coupling cartons, thus reducing 
handling and storage requirements. 
The new coupling fits flush with the 
outside diameter of the conduit, per- 
mitting storage in even stacks. 

For additional data, ask for item 
U-1106, using the coupon on page 103. 


Dead-end clip for use when 
cost is a consideration 


THE Burnpy Corp., Norwalk, Conn., 
has designed a new dead-end clip 
for secondary distribution deadend- 


ing and tap applications where cost 
is a major consideration. The Clipit, 
type UW-R, is a high strength 
aluminum alloy connector. Two 
sizes cover cable range #6 through 
2/0 aluminum or 1/0 ACSR. Said to 
exceed the rated breaking strength 
of ACSR cable on most sizes, the 
Clipit has captured galvanized steel 
U-bolts that permit high tightening 
torque. 

Easy installation is promoted by 
mutual self-aligning parts and ears 
of caps that confine cables, prevent- 
ing cable splaying. Stress points and 
cold flow are minimized by wide 
belled cable entrances. Generous 
wrap-around spacer permits use of 
Clipit as a tap connector. Clipit is 
coated with corrosion inhibiting 
compound. 

For additional data, ask for item 
U-1107, using the coupon on page 103. 


Tap changer has quick- 
disconnect feature 


A NO-LOAD tap changer, embodying 
a new design, is now standard equip- 
ment on all Kuhlman substation 
transformers, it was announced by 
Joel Watkins, manager of the Trans- 
former Division of Kuhlman Elec- 
tric Co., Birmingham, Mich. 


The new tap changer is so con- 
structed that the rotor contacts func- 
tion as free-acting crosspin universal 
joints. The free action assures posi- 
tive contact and eliminates the prob- 
lem of misalignment between rotor 
and stationary contacts. 

The pistol grip handle has a trig- 
ger release which allows the changer 
to be moved to the desired position. 
Once in position, the trigger plunger 
snaps into a stop. 

For additional data, ask for item 
U-1108, using the coupon on page 103. 





Plan 
to stay 
ahead... 


MODERNIZE! 


LEU wrocture of ideas 


This booklet is based on the premise 
that modernization can start anywhere 
in your plant. It can be a single machine 
or operation . . . a better way of getting 
variable speed . . . a faster way to braze 
... ora newly available replacement. In 
fact, this type of updating is far more 
common than the sweeping change. 
Get a copy of “59 ideas for moderniza- 
tion in 59” from your nearby A-C office 
or write Allis-Chalmers, Industries 
Group, Milwaukee 1, Wisconsin. 


Examples of updating! 


Electrical modernization 
includes placing substa- 
tions close to machines 
being served. 


New motor development 
may eliminate premiums 
you've been paying for 
specially protected motors. 


ALLIS-CHALMERS 


A-5850 
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There's a 


good reason 
WHY... 


ALLIS-CHALMERS uses 


Hayit) 


Tame itsialelhilelamiaelilticlaiil-ia 


HIGH PERMEABILITY, 


low losses, extra strength 


— design fully utilizes the advantages of cold-rolled, 
oriented steel. It permits the flux path to follow the grain of 
the steel. This results in low exciting current, low hysteresis and a 
mechanically stronger core structure of less weight. In addition, coils 
are arranged in low-high-low sequence which gives lower impedance 
resulting in better regulation. Liberal cooling ducts provide large 
contact areas between windings and oil... keep copper-to-oil gra- 
dient low. 

For all the good reasons why Allis-Chalmers distribution trans- 
formers deliver outstanding performance for many trouble-free years, 
ask your A-C man. Or write to Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Curvacore is an Allis-Chaimers trademork. 


ALLIS-CHALMERS <AC 
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Bathroom heater offers 
safety, style features 


ALLIED PRECISION Industries, Inc., 
Geneva, Ill. has announced the 
manufacture of their new No. 3100 
electric bathroom heater. The sur- 
face-mounted unit is of polished 
anodized aluminum construction. 

The Radiantglass panel features a 
Corning Glass Pyrex heating ele- 
ment, and is protected by a safe, 
highly polished grill that will not 
heat up. A built-in thermostat al- 
lows exact temperature selection. 
Surface mounting makes unit easy 
to install. 

The heater is available in 120 or 
240 volts; 2650 BTU’s per hour. It is 
13%” wide x 173%4” high x 3” deep. 

For additional data, ask for item 
U-1109, using the coupon on page 103. 


Photo electric control 
features easy installation 


NEw PHOTO ELECTRIC control is 
available from Precision Magnetic 
Controls, Inc., 34 Cottage Pl., Ridge- 
wood, N. J. Control features two 
precision-engineered components—a 
single-throw integrating relay and a 
light-sensitive photo cell. The photo- 


electric cell de-energizes and ener- 
gizes the integrating switch to close 
and open circuits at pre-determined 
natural light levels. Control’s sim- 
plicity reduces initial cost. 

The miniaturized unit (2%” x 
1%4”) is rated at 105-130 volts, 25/60 
cycles; maximum direct lamp load 
is 1800 watts. 

It features easy installation. 
Polarized prong arrangement assures 
positive positioning. Pole top, cross 
arm, bracket arm, wood pole, lumin- 
aire, other mountings are available. 

For additional data, ask for item 
U-1110, using the coupon on page 103. 


Load break lever provides 
simple and easy operation 


A SIMPLE, LOW cosT, mechanical 
load break, that can be attached, in 


62 


a matter of minutes to any Hubbard 
Faultmaster cutout regardless when 
installed, has been developed by 
Hubbard and Co., 200 S. Michigan 


Av., Chicago 4, Ill. When equipped 
with this load break lever the Fault- 
master cutout becomes a safe, posi- 
tive load interrupter under any rated 
load. 

Operation is simple and easy. It is 
safe because lineman’s spurs are 
more deeply embedded with the up- 
ward thrust of the hook-stick which 
maintains tight, positive contact with 
the load break lever. The upward 
thrust of the hook-stick breaks the 
fuse inside the tube for safe, positive 
interruption. 

For additional data, ask for item 
U-1111, using the coupon on page 103. 


Several lines of connectors 
first in expanding program 


ENTRY INTO the underground field 
by Anderson Electric Corporation, 
700 N. 44th St., Birmingham, Ala., 
has been announced by C. E. Bitzer, 
vice-president of sales. Several lines 
of connectors mark the first step in 
Anderson’s expanding program to 
bring to its customers a complete 
and advanced line of underground 
connectors and fittings. 

Type HU insulated compression 
connectors are economical and 
quickly installed. The HU connectors 
are designed for use in joining sec- 
ondary network cables at junction 
points. They are completely insu- 
lated with P-40 Performite rubber 
coated with neoprene, available with 
four to twelve cable outlets, and in- 
stalled with standard indent tools. 

Type HCL compression lugs are 
designed to accommodate copper 
cable from #6 through 2000 MCM. 
They can be installed with standard 
indent tools, also. 

Split tinned copper connectors are 
manufactured in accordance with 
the latest EEI specifications from 
high conductivity copper, hot dip 
tin plated. 

For additional data, ask for item 
U-1112, using the coupon on page 103. 


New 2000-voilt ampere 
phase shifter announced 


THE StTATEs Co., 19 New Park Ave., 
Hartford, Conn., manufacturers of a 
wide line of electrical testing equip- 


ment, offers their 2,000-volt ampere 
type R phase shifter which provides 
phase displacement from 0 to 360 
degrees. The States type R phase 
shifter may be obtained in capacities 
of 50, 200, 300, 500, 1000, and 2000- 
volt amperes. 

For additional data, ask for item 
U-1113, using the coupon on page 103 


Powerline support bracket 
completely safety tested 


A NEW TYPE of electrical power- 
line support bracket is being manu- 
factured by the Powerline Support 
Co., P. O. Box 227, Fairborn, Ohio. 

The support permits greater flexi- 
bility in &ttaching the electrical 
service drop to buildings and homes 
by allowing a 360 degree approach of 
the triplex cable. It also eliminates 
the need for holes through the roof 
as required in service mast installa- 
tions. 

The support is cast of a durable 
noncorrosive aluminum alloy. Manu- 
factured in a variety of sizes, it has 
been completely safety tested by an 
independent testing laboratory. 

For additional data, ask for item 
U-1114, using the coupon on page 103. 
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ALLIS-CHALMERS 


NEW 


leld Service Uni 


combines regulator 
training and service 


Mobile service unit brings trained 
service personnel and instruction on preventive 
maintenance to regulator site. 


HIS mobile unit has proved to a growing list of 
utilities the economy of preventive maintenance 
on a planned program. 

Utilities are encouraged to have their own men 
participate for training. 

The service includes detailed inspection of 
mechanism, checking band width, voltage level, 
and relay contacts, retouching paint, replacing 
parts and filtering oil if necessary . . . thus extend- 
ing regulator life . . . eliminating potential troubles. 


Convenient, easy-to-use hydraulic untanking jacks are available 
to all Allis-Chalmers regulator users. 


Mobile unit carries all needed tools and repair parts. Oil storage 
tank, filter press and dielectric oil tester are in trailer. 


All service, whether for single or three-phase 
regulators, is done at the regulator site. Full ad- 
vantage is taken of unit construction of Allis- 
Chalmers regulators. Downtime is reduced. 


See New Movie 
Additional information in colored 16-mm sound 
film can be obtained by contacting your nearest 
A-C office or writing Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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New, revised estimating tables continued in this issue 


A NEw SERIES of estimating tables, completely revised 
in the light of more recent jobs and experience, are 
presented in this issue and will appear from month to 
month in forthcoming issues. These electrical estimating 
data sheets cover labor only and are arranged alpha- 
betically with the basic material headings as a title for 
each tabulation. 

Labor units given in these tabulations are based on 
a minimum of interference during work progress. The 
averages listed do not provide for abnormal job con- 
ditions, and any such abnormal conditions will require 
adjustments by the user, based on his experience. 

The work units covered by each table are composed 
of one or more separate but closely related operations 
necessary for the complete installation of a particular 
basic item of electrical equipment. These operations as- 
sociated with the basic material are described at the 
bottom of each table. 

Most of the electrical estimating tabulations follow 
the same form. Column 1 at the left shows the size of 
the material to be installed. The second column from 
the left gives the time required to install the material, 
and it should be noted especially that this “productiv- 
ity” column may be based on individual units or in the 
case of cable or conduit on units of 100 feet or 1,000 
feet. The abbreviations “Ea.” for each, “C” for hun- 


dreds, and “M” for thousands in Column 2 indicate the 
basis of the labor hours. 

Columns 3 to 13, from the left, give the actual labor 
costs in dollars per unit of installation, at various hour- 
ly wage rates. 

When calculations are being made for an hourly wage 
rate that doesn’t correspond to any of the rates listed 
in Columns 3 to 13, the user may multiply the number 
of hours in Column 2 by 100 and this will give the 
labor cost based on an hourly wage rate of $1 per hour. 
By multiplying this by the hourly wage rate that actu- 
ally applies in the user’s locality, the exact labor cost of 
the operation may be obtained. Labor costs obtained 
in this way will be for units, hundreds of feet, etc., as 
given in heading of Column 2 of the table. 

The labor units covered by the tables represent di- 
rect job labor costs and do not include delivery of ma- 
terial to site, engineering, estimating, or any other in- 
direct cost. 

As will be noted, some of the electrical estimating 
tabulations to be given will be for independent opera- 
tions, such as excavating, backfilling, etc. These are 
included for use in preparing estimates on work of a 
special nature not covered under a specific table head- 
ing. 

Tables will appear in alphabetical order. 
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MOTOR INSTALLATION MOUNTING & CONNECTING 
220 VOLT INSTALLED ON FLOOR 
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LABOR: INCLUDES PREPARATION TIME 


IN PLACE AND CONNECTING TAPS. 


HANDLING MOTOR AT SITE, SETTING TO POSITION, SECURING 
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No. 10 in a series 


Right off the th)tre 


A miniature record player only 
four by eight inches is capable of 
playing twelve inch records. 

& 
The record of many thcusands 
of electrical installations shows 
that the use of TIREX cords and 
cables provides an extra measure 
of employee safety. 

& 
A new process removes helium 
from natural gas, in which it is a 
contaminant, by passing the gas 
through glass pipes, through the 
walls of which the helium is 
filtered. 

&9 
An atomic-powered train has 
been designed that will travel 
across country without tracks. 
It has fifty-two wheels, each of 
which is electrically driven. 

& 
The plastic base of,a new electric 
coffee pot completely encloses 
and waterproofs both heating 
element and thermostat. 
Titanium alloyed with ranad- 
ium, chromium and aluminum 
makes a new alloy that is said to 
have the greatest strength for its 
weight of any structural material. 

&9 
A complete picture, ready for 
transmission, is provided by a 
new transistorized television 
camera. It weighs only four 
pounds, including self-contained 
control and synchronizing units. 


A radio telescope over four-hun- 
dred feet in diameter is planned 
for the hills of West Virginia. 


& 
Weather information can be 
transmitted over a thousand- 
mile range by an automatic radio 
station which can be dropped 
anywhere by an airplane. 


& 
An automatic electronic inspec- 
tion machine makes a four-way 
check of automobile valves at 
the rate of 3,000 per hour with a 
tolerance of five millionths of an 
inch. 


An adhesive has been developed 
that will retain a metal-to-metal 
bond at temperatures as low as 
— 253 degrees C. 

Oi 
All cords and cables give better 
service when handled properly. 
TIREX® portable cords and 
cables, although jacketed with 
fortified and tempered neoprene 
armor and “‘lead cured”’ for tough- 
ness and smoothness, will give still 
longer service if not subjected to 
unreasonable abuse. 


& 


By making jet nozzles radio- 
active and measuring the radia- 
tion from the fuel passing through 
them, the amount of wear can be 
measured to within one millionth 
of a gram per hour. 

é9 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 

& 


A miniature battery which is re- 
ported to last for five years, uses 
the radioisotope Prometheum 
147. It is suitable for hearing 
aids, watches or missile guidance 
systems. 


&9 


In California, it is proposed to 
use underground steam to gen- 
erate electricity as is being done 
in Italy and New Zealand. Wells 
are now being drilled and a yield 
of 100,000 kilowatts is antici- 
pated. 
& 
Two radio manufacturers have 
built extra service into their sets. 
One warns of approaching tor- 
nadoes and the other acts as a 
radiation detector. 
& 

Deuterium, or heavy hydrogen, 
is concentrated by some bac- 
teria from sea water. This dis- 
covery may lead to a new and 
inexpensive method of producing 
the heavy water used in reactors. 


The area behind the eye that can 
not be examined by other instru- 
ments can now be seen by a de- 
vice that uses penetrating sound 
waves and converts their reflec- 
tion into light. 


ee 
cS 


A disposable medicine container 
of heat-proof plastic doubles as 
a hypodermic syringe. 


Our atmosphere at an altitude 
of sixty miles is now known to 
contain chemicals which could 
serve as an unlimited fuel supply 
for ramjet engines. 


What's in a name? 


The character and business integrity of 


distributors are measured to a great ex- 


tent by the products they handle. More 


than 1000 of the nation’s most success- 


ful electrical firms 


offering the ut- 


most in customer service and satisfac- 


tion 


TIREX cords and cables 


SIMPLEX WIRE & CABLE 


recommend and sell Simplex 


co. 


Cambridge, Massachusetts and 


Newington, New Hampshire 


Visit Booth 162, 4th National Electrical Exposition, Dallas, Nov. wf 
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MOTOR INSTALLATION - MOUNTING AND CONNECTING 
220 VOLT AT 10 FT. Hv 
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LABOR: INCLUDES PREPARATION TIME, HANDLING MOTOR AT SITE, SETTING TO POSITION, SECURING 
IN PLACE AND CONNECTING TAPS, 
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MOTOR INSTALLATION - MOUNTING & CONNECTING 
40 VOLT INSTALLED ON FLOOR 
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Estimating tabulations published by special permission from “Blue Book of Electrical Estimating,” 2nd 
Edition, Estimating Handbooks Associates, DeKalb, Illinois. Copyright 1956 by Geo. L. Sherlock. 








NO LOAD TAP CHANGER* WITH 
‘‘FREE-ACTING’’ ROTOR FOR 
AUTOMATIC, TRUE ALIGNMENT 


The new “‘self-aligning”’ tap changer now stand- 
ard on all Kuhlman Substation Transformers 
puts an end to inefficient tap connections 
caused by misalignment. 


The rotor contacts of the new tap changer 
function as a “‘free-acting’’ crosspin universal 
joint which eliminates the problem of mis- 
alignment between the rotor and stationary 
contacts. This “‘free-action’”’ assures positive 
contact, true alignment always, and obsoletes 
the commonly used “‘flat surface’’ contacts 
which, by their construction, are subject to the 
faults of misalignment. 


The new tap changer also features a new 
pistol-grip handle which locks in position and a 
Fe ae mechanism for simple, manual 

isengagement of the tap changer without the 
use of tools when untanking the core and coil 
assembly. 
*patent applied for 


Here’s how the new Kuhlman 
No Load Tap Changer Works: 








The pistol-grip 
trigger release 
allows the handle to 
be moved to the 
desired tap position. 
The trigger 
plunger then snaps 
solidly into position 
where it can be 
padlocked if 
desired. 


The “‘free-acting” 
rotor contacts, 
functioning as a 
crosspin universal 
joint, eliminate the 
problem of 
misalignment 
between the rotor 
and stationary 
contacts. 


Tap changer can be 
disconnected for 
removing the core 
and coil assembly 
by a tongue and 
groove mechanism 
located inside the 
tank. 


Get all the advanced features offered with Kuhiman Substation Transformers. Write today for our new bulletin CS-701. 
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KUHLMAN ELECTRIC COMPANY General Offices: Birmingham, Michigan « Southern Division: CRYSTAL SPRINGS, MISSISSIPPI 
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Trailer provides 
warehouse, and 


By Elmer French 


Whelchel Electric, Inc. 
Sarasota, Fla. 


@ ONE OF THE BEST investments 
we have ever made is the pur- 
chase of two used trailers, 30 feet 
long, for use as a warehouse and 
office at the site of a lengthy job. 
We figure that having these units 
painted and dolled up like new, 
makes both a rolling and fixed 
billboard which gives us at least 
a thousand dollars’ worth of ad- 
vertising from each. 

They have proved so_ useful 
that we have contemplated the 


job office, 
advertising 


purchase of several more. The 
vans cost us about $2,000 fully 
equipped, and we pay from $1 to 
$15 to have a tractor pull them 
from one job site to another. 

We try to park the units close 
to the nearest main highway at 
the job, so that passing traffic may 
see our name and “see _ that 
Whelchel Electric is doing the 
job. 

The vans lend far more pres- 
tige to us than the common run of 
work shanties seen on jobs, and 
they thus further the impression 
that we are an up-and-coming 
outfit. The interior spaciousness 
of these bodies makes them easy 


Headquarters for Whelchel Electric on long-term jobs are these mam- 
moth vans which serve as job office, warehouse, and advertising bill- 
board. Steel steps provide a walk-up ramp for easy access to the interior. 
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to move around in and find need- 
ed materials, and this helps keep 
high-priced labor on the ball. 


Like an expensive but most 
useful labor-saving machine, 
these trailers certainly pay their 
way, and their sturdy construc- 
tion makes them far more bur- 
glar-proof than makeshift and 
dilapidated lean-to shacks. 

No business can grow and 
prosper unless it stays modern, 
and these trailers are certainly a 
significant step in that direction. 
Investment in them is well-justi- 
fied by reason of the economy 
they have made possible. Inven- 
tory of materials on the job is 
easier, and when we set one up 
at a job site, we have automatical- 
ly set up a large billboard that 
will advertise us during the en- 
tire job. 


Public relations 
aided by modern 
products, methods 


By Hulett Smith 


Hulett Smith Electric & Heating Co. 
Tuscaloosa, Ala. 


@ PROGRESS is just as important to 
the electrical contractor as it is to 
any other business man. At our 
shop we believe in growing and 
developing with our city. This 
means keeping abreast of the 
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times with new equipment and 
new methods. In fact, this has 
been a major public relations 
move for our shop. Around the 
shop we simply say there are two 
things we must have—credit and 
friends. Keeping abreast of the 
times helps build both, and with 
good management, it builds profit 
too. 

Shortly after low-voltage re- 
mote control wiring was available 
we began to introduce it in our 
territory and have been using it 
ever since, keeping abreast of new 
ideas introduced in this particular 
field. Through working with the 
low-voltage wiring we have ce- 
mented friendships with builders, 
architects, and homeowners. This 
has helped secure many wiring 
jobs for us. 

We followed the trend to cen- 
tral heating and air conditioning. 
Equipment was selected to fit the 
needs of our city and to enable us 
to compete effectively. Instead of 
figuring on wiring alone we figure 
air conditioning and heating, al- 
so. 

Currently we are going into 
sales of window or room type heat 
pumps. They are being introduced 
to our trade through an exhibit 
booth at the county fair, another 
first for us in way of promotion 
and public relations. Through this 
new product we expect to win 
more friends and offset the market 
drop in room air conditioners. 

In order to maintain our wiring 
standards we bid only on the 
better-type residence work, where 
top grade materials are used and 
installation is done as it should 
be done. 

We carry on maintenance and 
service work for two reasons. 
First, it keeps the friendships and 
the contacts that bring other work 
our way. The second reason is that 
if new construction, falls off we 
have something to fall back on. 
For these reasons we consider it 
good business to carry on main- 
tenance and service work even 
though we only break even on such 
jobs. My two sons, Haynes S. and 
Hulett M., Jr., are associated with 
me. Both are graduate engineers. 
Haynes handles the air condition- 
ing and heating, and Hulett the 
wiring. We consider ours only a 
small contracting business. The fact 
that we did a gross business of 
$250,000 last year is due a great 
deal to keeping abreast of the 
times with new equipment and 
new developments in electrical 
contracting. 








thanks to 
CHAMPION LIGHTMANSHIP 





MILLIONS OF LAMPS A YEAR... 
ONE PLANT standard of quality control 


TEST... TEST... TEST... Continuous testing is one of the many 
ways Champion applies LIGHT-manship to make sure that every 
Champion Lamp is uniform in life and light output. . . that you don’t 
have to worry about early burn-outs and early dim-outs when you 


use Champion lamps. 


Send for the New MAINTENANCE MANUAL. 48 pages 
of practical suggestions for making the most of yo 
lighting system 






CHAMPION 
< olf mrs 


Incandescent 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 





A division of Consolidated Electric Lamp Co. 





Fluorescent 


, 
Your best buy in lamps 
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ay Understanding the Code 


By Walter R. Stone 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ WE CONTINUE in this issue with 
our discussion of overcurrent pro- 
tection. Section 2404 cautions 
against the erroneous use of 
thermal devices for protection 
against overcurrent due to short- 
circuits or grounds. These devices, 
which are approved only for 
overload protection for motors 
and motor branch circuits, are not 
to be confused with the thermally 
controlled circuit-breakers re- 


Code test questions 


1. Thermal cutouts and other 
devices not designed to open short- 
circuits shall be used only for pro- 
tection against overcurrent due to 
grounds. True or false? 

2. Thermal relays and other de- 
vices not designed to open circuits 
in the event of ground fault cur- 
rents may be used to protect cir- 
cuits from overcurrents due to 
short-circuits. True or false? 

3. Thermal devices not designed 
to open short-circuits may be used 
to protect motor branch circuit 
conductors from overload. True or 
false? 

4. Each conductor of a constant- 
potential circuit entering a supply 
station, including the neutral con- 
ductor, shall be protected from ex- 
cessive current by a circuit-break- 
er. True or false? 

5. Each conductor of a constant- 
potential circuit leaving a supply 
station, except grounded neutral 
conductors, shall be _ protected 
from excessive current by a cir- 
cuit-breaker or an equivalent de- 
vice. True or false? 
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ferred to in the fine print note fol- 
lowing section 2403-c. 

The thermal device referred 
to in section 2404 is the type usual- 
ly found in magnetic starters and, 
for small motors, in the toggle 
switches with the motor overload 
“heaters.” The heaters, of course, 
are the thermal devices which 
cause the bi-metallic contacts to 
open. Thermal devices are also 
“built-in” some motors to provide 
the well-known integral motor 
overcurrent protection against 
overloads. In all cases where such 
thermal devices are used for over- 
load protection, additional protec- 
tion must be provided for over- 
currents due to. shorts § and 
grounds. 


Thermally-controlled breakers 


The thermally-controlled cir- 
cuit-breaker referred to in the 
fine print note following section 
2403-c is one of a group of circuit- 


6. Overcurrent protective de- 
vices placed in constant-potential 
conductors entering or leaving a 
supply station shall be located: 

(a) as far as _ possible from 
where the conductors enter or 
leave the building. 

(b) as near as practicable to the 
point where the conductors enter 
or leave the building. 

(c) in the lightning arrester cir- 
cuit. 

Which is correct: a? b? c? 

7. On circuits leaving a supply 
station and not connected with any 
other sources of power, the pro- 
tective devices may be: 

(a) omitted. 

(b) increased by an amount not 
exceeding 250%. 

(c) placed on the supply side of 
the transformers. 

Which is correct: a? b? c? 

8. Where the ungrounded con- 
ductors are reduced in size, a 
similar reduction in the grounded 
conductor may also be made: 

(a) with no further provisions 
made for the grounded conductor. 

(b) provided that the grounded 
conductor is provided with over- 


breakers which, together with 
fuses, is approved for this re- 
quired protection against over- 
currents due to. shorts. and 
grounds. Like other types of cir- 
cuit-breakers, it can serve also as 
protection against motor  over- 
loads, provided that it is rated at 
not more than 125% of the motor 
full-load current for motors 
marked to have a 40C tempera- 
ture rise and rated at not more 
than 115% of the full-load current 
of other types of motors. 

This type of breaker is respon- 
sive to extreme ambient tempera- 
tures and therefore this factor 
must be considered when using a 
thermally - controlled circuit- 
breaker. For instance, if the load 
to be protected is in a location 
having a cool or “normal” temper- 
ature and the breaker is installed 
in an extremely hot location, oc- 
casional nuisance tripping could 
result. 


current protection at the 
where its size is reduced. 


point 


(a) provided that the overcur- 
rent protection in the larger con- 
ductor does not have a higher 
rating than the smaller unground- 
ed conductor. 

Which is correct: a? b? cc’? 

9. Fuses in multiple may be 
used to protect an 800-ampere cir- 
cuit provided that: 

(a) not more than two 
fuses are used in each phase. 

(b) not more than four 
fuses are used in each phase. 

(c) such fuses are of the time 
delay type. 

Which is correct: a? b? c? 


such 


such 


10. Fuses of the following type 
are permitted to be connected in 
multiple: 

(a) cartridge type only. 

(b) Edison base type only. 


(c) either type provided that 
they are terminated in a manner 
that will eliminate any potential 
difference between them. 

Which is correct: a? b? c? 

Answers will be found on page 
103. 
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If someone asked you the price of Copperweld Strand, 
the chances are that you’d err on the high side. Why? 

Simply because this permanently non-rusting guy and 
messenger strand has for more than 40 years been rated 
absolute tops in its field. Judged by the admittedly 
longer service and maintenance-free life its use assures, 
you'd naturally expect it to cost more—much more. But 
that’s no longer true. 

Now, with the new Type M Strand, you can obtain 
all the money-saving and performance advantages of 
Copperweld construction at a price comparable to that 
of ordinary strand. This was made possible by developing 
new higher strengths especially suited for guy and mes- 
senger use, and introducing new cost-cutting production 
techniques. 

Pliable and easy to handle, this superior strand is 
available in a complete range of breaking strengths. Ask 
us to quote on your guy and messenger requirements. 
You'll find the price is right. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 


STRAND 

















GUY and MESSENGER STRAND 
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Furnished in coils of 
250, 500 and 1,000 feet 
depending on the size. 

Reels of 2,500, 5,000 and 
10,000 feet are also available. 
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If the opposite is true, however, 
and the load is in a location having 
above normal temperatures and 
the breaker is installed in an ex- 
tremely cold location, the insula- 
tion of the circuit conductors 
could become damaged by exces- 
sive temperatures resulting from 
the combined ambient tempera- 
ture plus the heat from possible 
overload currents before the 
breaker would operate. 

In such extreme cases, a break- 
er which responds to current flow 
only, such as a magnetic-trip type, 
or one combining the use of 
magnetic-trip with thermal-trip 
action, would be a better choice 
than the breaker which depends 
solely on thermal action for trip- 
ping. 

Of course, where both the 
breaker and the connected load are 
in the same location and both are 
subjected to the same tempera- 
tures, the thermal action type is 
self-compensating to a certain de- 
gree, in that it will trip on a 
smaller load current in high 
ambient temperatures than in low, 
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WYE -DELTA 


UNGROUNDED 
NEUTRAL 


UNGROUNDED NEUTRAL * a le 


NOT CONNECTED TO 


sicacbien el rm 


OVERLOAD DEVICES 4 


Nw IN EITHER OF THESE Two 
CASES 3 OVERLOAD DEVICES 
INSTEAD OF THE USUAL 
TWO CAN BE REQUIRED 


thereby automatically derating 
the current-carrying capacities of 
the conductors where this protec- 
tion is most needed and increas- 
ing such capacities where no harm 
would result. Ambient tempera- 
tures have only a negligible effect 
on such breakers, however, unless 
they are extremely high or ex- 
tremely low temperatures. 

Special treatment will be de- 
voted to the detailed requirements 
of motor overcurrent protection 
when we discuss motors in gen- 
eral in a later issue. 

An overcurrent device, which 
may be either a fuse or a circuit- 
breaker, is required to be placed 
in each ungrounded conductor. If 
a circuit-breaker is used, however, 
it is required to open all un- 
grounded conductors of the circuit 
which it protects. A fuse, on the 
other hand, is required to open 
only the conductor which has ex- 
cessive current as a result of an 
overload, a short, or a ground. In- 
dividual single-pole circuit-break- 
ers are permitted, however, on 
certain types of circuits, in which 
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DELTA-WYE 


Fig. 1—In either of the cases shown here, a blown fuse in one phase of 
the primary will result in the current in the motor conductors exceed- 
ing normal balanced full load by 115% in each of two phases and by 
230% in the other phase. If only two overcurrent devices were used, the 
phase having 230% normal current could be the one without protection. 
A special note in Section 4327 gives the Code enforcing authority right 
to require three overload devices instead of the usual two in such cases. 


case the action would be similar 
to that permitted for fuses. That is, 
in the use of single-pole breakers, 
only the breaker in the conductor 
with the excessive current would 
open, leaving the breaker or break- 
ers intact which were connected 
in the other ungrounded conductor 
or conductors of the circuit. 


Single-pole breakers 


The type circuits in which such 
single-pole breakers are permitted 
to be used and the minimum num- 
ber permitted in each type circuit 
is as follows: (1) Ungrounded 2- 
wire circuits: two required, one in 
each conductor. (2) 3-wire d-c or 
3-wire a-c single-phase: one re- 
quired in each ungrounded con- 
ductor. (3) Lighting and appliance 
branch circuits which are con- 
nected to 4-wire three-phase or 5- 
wire two-phase systems: one re- 
quired in each ungrounded con- 
ductor. These lighting and appli- 
ance branch circuits listed under 
type (3) must be derived from a 
system having a grounded neutral 
with the voltage limited to that 
permitted for such branch circuits, 
such as 150 volts to ground for 
general lighting circuits and 300 
volts to ground on lighting circuits 
permitted to be supplied by 
480/277 (460/265) volt systems. 

Single-pole breakers are not per- 
mitted to be used on 3-phase cir- 
cuits. They are permitted to be 
used for single-phase circuits de- 
rived from 3-phase grounded sys- 
tems, including multi-wire circuits 
having three ungrounded phases of 
opposite polarity and a common 
neutral. But they are not per- 
mitted to be used for 3-phase cir- 
cuits. This restriction includes 3- 
phase circuits having one phase 
grounded. The grounded phase 
must be identified and treated as 
an identified conductor. The two 
remaining ungrounded conductors, 
however, must be protected either 
by fuses or by a circuit-breaker 
which will open both ungrounded 
conductors—not by two single-pole 
breakers. 

Table 28 of the Code lists the 
minimum number of overcurrent 
devices required as well as listing 
the conductors in which each is re- 
quired to be placed. Diagrams 1 
through 19 show these graphically. 
Table 28 refers to another table in 
section 4327 for motor running 
overcurrent devices. Both of these 
tables are followed by notes which 
are sometimes misunderstood. We 
will discuss these notes briefly. 
Although the table in section 4327 
rightfully belongs in a discussion 
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Patent Pending 





Incomparable Flexibility ¢ Ortho fixtures can be mounted in continuous rows Made for All 





or at intervals, Can be re-spaced any time by one man without tools. Standard and High 


Output Lamps 


Ease of Maintenance e Ortho fixtures can be removed for cleaning or repairs —- ye Ortho 88 is made in 48” 
without cutting off other fixtures in row. and 96" lengths for the fol- 
lowing lamps: Rapid Start; 
Slimline; 800 ma R. S.; 
Power Groove; VHO and 


Low-Cost Installation e Ortho fixtures can be installed in a mere fraction of SHO. All fixtures, except the 


‘ ‘ . A . — } Pani Gre : 

the time it takes to install conventional fixtures. Contractors report up to 75 10 w. Rapid Start with all 
other fixtures of the same 

percent savings in labor. length. 








f 
"2 
~~ 
& - = 5 ie “ - 
1° Uni-Race, U.L. approved race- 2 Light, rigid Uni-Race assembly 3 Fixtures simply snap into place. 
way of 225-amp capacity, is assem- up to 48’ easily lifted and hung. Plug-in fixture engages receptacle in 
bled and wired on floor. Uni-Race. 


WRITE FOR COMPLETE INFORMATION ABOUT THE GIBSON ORTHO PLUG-IN FIXTURES 


GIBSON MANUFACTURING COMPANY 
1919 PIEDMONT CIRCLE, N. E. ATLANTA 9, GEORGIA 





Manufactured in Canada under franchise by Electrolier Manufacturing Co., Ltd., Montreal 
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Westinghouse representative 


exclusive benefits you get from 


In Westinghouse URL and URF regulators, carbon accumulation cannot clog 
cooling ducts. Changing taps under load in a regulator requires interrupting 
an arc under oil and this arcing causes the release of free carbon. If not re- 
strained, this accumulation can clog cooling ducts, reducing cooling efficiency 
and stealing load-carrying ability. Under heavier loads more carbon is released 
and in time overheating may become a problem. 


A separate tap changer compartment in each URL and URF regulator 
keeps carbon out of the main tank oil. This prevents carbon build-up in the 
cooling ducts . . . cooling efficiency and load-carrying ability remain high. 


In feeder voltage regulators, only Westinghouse URL and URF regulators 
offer a separate tap changer compartment — at no extra charge. Here is your 
assurance that the full value of like-new performance will still be yours — 
even ten or twenty years from now. 


See your Westinghouse representative for the full story of better regulation 
— from URL and URF regulators — made possible through PLOWBACK 
OF EARNINGS into research for the solution of the electric utility industry’s 
immediate and long-range problems. 


you CAN BE SURE...1F 11's Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS." CBS TV MONDAYS 


J-70895 
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Fig. 2—While ‘the general Code 
rule requires for three-phase sys- 
tems three series trips, one in each 
ungrounded conductor, an excep- 
tion is provided for certain cases 
where three current transformer 
secondaries are connected to two 
overcurrent tripping devices and a 
residual current tripping device as 
shown here. OC trips marked “A” 
operate on overload; residual de- 
vice “"B” operates on ground fault. 


on motors, which will appear in a 
later issue of this magazine, the 
note following this table will be 
discussed now along with the notes 
following table 28. 


Special requirements 


The note following the table in 
section 4327 gives the inspector 
authority to require three instead 
of the usual two motor overload 
protective devices in 3-phase mo- 
tor circuits when supplied by 
either a wye-delta or by a delta- 
wye distribution system when 
such system does not have the 
neutral point of the wye grounded 
or connected to the system unless 
otherwise adequately protected. 
Where the primary is protected by 
circuit-breakers which open all of 
the phases simultaneously, this is 
considered as sufficient by some 
inspectors to satisfy the additional 
protection required by the note 
against single-phasing of the mo- 
tors. 

Unless some loss-of-phase pro- 
tection is provided, however, on 
such installations, a fault opening 
only one phase of a primary will 
cause current to flow in the sec- 
ondary in excess of the normal 
current which flows when the sys- 
tem is balanced. The magnitude of 











this current in the secondary will 
be 115% of normal in two of the 
phases and 230% of normal in the 
other phase. If the phase which 
carries the 230% has no over- 
current protective device, the two 
devices in the other two phases 
would have to function on a 115% 
overload. This functioning would 
be most unlikely under these con- 
(Continued on page 102) 


Questions on the Code 


(Readers are invited to send in 
questions which they would like to 
see discussed in this department. 
Address them to Code Editor, 
ELECTRICAL SOUTH, 806 Peach- 
tree St., NE, Atlanta 8, Ga.) 


Size of neutral 
serving ballasts 


QUESTION: The last sentence of 
section 2303-g states, “In a feeder 
where the load consists of 50% or 
more of electric discharge lamp 
ballasts, there shall be no reduc- 
tion in size of the neutral con- 
ductor below the size of the phase 
conductors.’’ Would you please ex- 
plain why no reduction is per- 
mitted in this case even when the 
load is balanced between each 
such phase and the neutral? And 
how did this rule get in the Code? 

ANSWER: The reason for the 
Code requirement, which appeared 
for the first time in the 1956 issue 
of the Code, is the presence of 
neutral currents approximately 
equal in value to the phase cur- 
rents when the load consists of 
fluorescent ballasts. 

The neutral currents, in this 
case, result from the effects of the 
third harmonic. There are other 
harmonics present, also, but only 
the third is of any consequence. 
Whereas the normal 60-cycle cur- 
rents amount to an algebraic sum 
of approximately zero in the neu- 
tral, the 180-cycle currents are 
approximately equal to the arith- 
metic sum of the individual crests 
of the separate 60-cycle currents, 
the total of which nearly equals in 
magnitude the normal currents in 
each phase. Hence, the neutral 
must be of equal size even though 
the phase loads are balanced. 

The best study of this third 
harmonic effect with which I am 
familiar was made by Don B. 
Berry, of the Texas Electric Serv- 
ice Company, Fort Worth, Texas. 
Mr. Berry presented a paper as a 
result of his study to the North 
Central Division of the Texas 


Chapter of the International As- 
sociation of Electrical Inspectors 
at the May 3, 1957, meeting of this 
body. This paper was later pub- 
lished in the July, 1957, issue of 
the IAEI News Bulletin, the of- 
ficial publication of the Inspectors 
Association. 

Prior to this, the News Bulletin 
published in the May, 1955, issue 
an article on this subject by B. A. 
MacDonald who is associate editor 
of the News Bulletin and retired 
Chief Inspector of the New York 
Board of Fire Underwriters. In 
this article, Mr. MacDonald de- 
scribes how the Chairman of Code 
Panel No. 2, H. H. Watson, of the 
General Electric Company, and 
Merwin Brandon, vice-president of 
the Underwriters Laboratories, 
Ine., and chairman of the Code 
Correlating Committee, together 
with other interested parties, dis- 
covered the need for and, hence, 
supplied this addition to the Code. 


Trip-free breaker 
operation explained 


QUESTION: What is meant by 
section 2389-d where it says that 
trip-free breakers are to be used 
so that the circuit-breaker is free 
to open in case it is closed on an 
overload? I thought  trip-free 
meant that it would open on an 
overload even if the handle was 
held closed. But I thought that it 
first had to be closed before any 
action could take place. How does 
it protect the operator against 
closing on a heavy overload, such 
as a short-circuit, during the in- 
stant of closing? 

ANSWER: It is true, as you Say, 
that a trip-free breaker cannot be 
held in the closed position on an 
overload. But neither can the kind 
of breaker referred to in this sec- 
tion of the Code be closed against 
an overload of dangerous magni- 
tude. This is one of the sterling 
quality features of this type of 
breaker. 

The breaker will close only to 
that position where the arcing con- 
tacts meet, at which point the ab- 
normal current of the overload 
flows through the trip coil. The 
trip disengages the closing mech- 
anism from the contact mechan- 
ism, preventing the main contacts 
from being latched closed. This 
rapid automatic action prevents 
damage to the breaker main con- 
tacts, relieves the circuit of 
dangerously heavy currents, and 
protects the operator from the 
tragic closing of a circuit under 
short-circuit conditions. 











Exclusive separate 


tap changer compartment 


GUARDS 



























The separate tap changer compartment 
built into your Westinghouse URL or URF 
regulator is your assurance of peak operat- 
ing efficiency now, and for future loads. 
Here are the three basic construction 
features that provide constant service 
reliability with minimum maintenance: 

1. Felt gasketing keeps carbon out of 
the main tank and permits equaliza- 
tion of the oil level at all times. 

2. Sump collects sediment which is 
easily, quickly drawn off. 

3. Separate external drain facilitates 
renewal of oil in tap changer com- 
partment. 

Only Westinghouse URL and URF regu- 
lators (available in sizes 250 kva or below) 
offer all these bonus values of the separate 
tap changer compartment for distribution- 
type regulators. J-70896 


you caw BE SURE...iF rvs 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE 841. -0€8) ARNAZ SHOWS" 
CBS TY MONDAYS 


News of the industry 





Grauer named president 
Southern Section, IAEI 


C. B. Grauer, of the Mississippi 
State Rating Bureau, Jackson, has 
been named president of the South- 
ern Section, IAEI. Serving with 


Cc. B. Grauer 


him in the ensuing year will be 
C. R. Kennedy, Ist vice-pres.; 
A. M. Totty, 2nd vice-pres.; A. M. 
Miller, secretary; and R. E, Ward, 
assistant secretary. 


AIEE in Kansas City 
to present lectures 


THE KANSAS CITY SECTION of 
AIEE this fall is presenting a 
series of four popular lectures on 
the Science of Electricity. This is 
a public service in keeping with 
today’s high interest in science. 
The lectures will be for the lay- 
man, the student, and the science 
teacher. They will be entirely 
separate from regular business 
and technical meetings. The sub- 
jects of the lectures will be An 
Introduction to the Science of 
Electricity, Communications, Elec- 
tronics, and Power. 

S. H. Pollock, of Kansas City 
Power and Light Co., is chairman. 


EMRA elects Clements 
president for 1959 


GEORGE CLEMENTS has been 
elected president of the Electrical 
Manufacturers Representatives As- 
sociation of Baltimore, Maryland, 
succeeding Bill Chenoweth. Other 
officers elected include Vernon 
Letmate, vice-president; Richard 
Dunlop, secretary; and Joseph 
Scholl, treasurer. 

An important 1959 activity of 
EMRA will be the Electrical Trade 
Conference and Exposition which 
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edited for Southern readers 


it sponsors annually in cooperation 
with the Electric Institute of 
Washington. 

General chairman of the EMRA 
Conference Committee is H. L. 
Robinson. The Exhibit Committee 
is headed by R. V. Gordon and P. 
O. West; Conference Committee by 
M. C. Nelson and H. V. Oerting; 
and Attendance Committee by J. 
V. Letmate and F. B. Crider. 


Federal Pacific elects 
Cole new president 


THomaAs M. COLE has. been 
elected president of Federal Pacif- 
ic Electric Company, succeeding 
Joseph S. Thompson, who has 
been named honorary chairman. 

Mr. Cole has been executive 
vice-president of Federal Pacific 
since its formation as a result of a 
merger between Federal Electric 
Products Co. of Newark, N. J., and 
Pacific Electric Manufacturing 
Corp., San Francisco, Calif., in 
1954. Mr. Thompson, who was pres- 
ident of Pacific Electric, became 
president of the new company. 

Federal Pacific has expanded in 


Thomas M. Cole 


the electrical manufacturing field 
at a record rate. When Cole took 
over management of Federal Elec- 
tric Products Co. in 1941, the con- 
cern was producing only a limited 
line of low-voltage equipment, em- 
ployed 25 people, and had total 
sales of under $1 million annually. 

Today, company sales are run- 
ning at an annual rate of over $60 


NEW PUAA OFFICERS—Samuel E. Weimer, newly elected Region 5 
chairman of the Public Utilities Advertising Association, and the adver- 
tising director of South Carolina Gas and Electric Co., receives the gavel 
from Warren Bateman, outgoing chairman and assistant manager, public 
relations department, Georgia Power Co. Left to right are Bateman: 
Virgil S. Price, Region 5 vice chairman: George W. Kindon, PUAA 
president; Weimer; and Frank C. Lietz, second vice president, PUAA. 
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Two steel spirals conduct 
inert gas to all parts of cable 
to prevent ionization and 
provide self-supervisory 
properties. 




















impregnated paper insula- 
tion, with shielding. 


Solid copper tubing is open 
at splices, assuring con- 
stant gas pressure in spiral 
tubes. 


Non-magnetic shielding tape 
over cable core. 


Tellurium-Lead Alloy Sheath 
resists bending fatigue, 
creep, age-hardening, abra- 
sion; has outstanding heat 
stability. 


KEEPS\UPHILL POWER“ON THE LEVEU’! 


ROEBLING 
GAS-FILLED CABLE 


Cn What happens when solid-type cable is used on steep grades? 

If you’ve used it, you know! The oil impregnant simply obeys 
the law of gravity and drains to the bottom of the grade. At the low 
point, hoop stress (caused by oil pressure build-up) makes the lead 
sheath stretch. Eventually a rupture occurs. And in the areas drained of 
oil, ionization takes place. 

What’s the answer to this constant (and inevitable) problem? 
Roebling Low-Pressure Gas-Filled Cable—for voltages up to 46 kv! Dry 
nitrogen gas, inside this cable at approximately 12 psi pressure, provides 
consistent dielectric properties throughout the length of the cable. No 
matter how steep the grade, internal pressure is uniform everywhere. 

Another feature of this cable is that it is self-supervisory—an alarm 
system lets you know if there’s trouble along the line. 

Roebling Low-Pressure Gas-Filled Cable is as easy to splice as solid- 
type paper power cable. It offers the least expensive long-term answer 
to the problem of transmitting power uphill! Get the whole story from 
your Roebling Field Representative soon. Electrical Wire Division, John 
A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities ¢ Subsidiary of The Colorado Fuel ond iron Corporation 
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million. With 16 plants and more 
than 80 sales offices located 
throughout the United States and 
Canada, the company employs ap- 
proximately 4,000 people and 
manufactures a complete line of 
equipment for the distribution and 
control of electricity—more than 
1,500 products, ranging from sim- 
ple household circuit breakers to 
complex switchgear for giant in- 
dustrial and electric utility in- 
stallations. 

Federal Pacific Electric Com- 
pany traces its corporate  be- 
ginnings to Cole Metal Products 
Co., founded in New York in 1918 
by Louis W. Cole, present board 
chairman. A regional operation, 
manufacturing electrical enclo- 
sures, this company modestly ex- 
panded its product line over the 
years, and in 1935 acquired Fed- 
eral Electric Products Co., New- 
ark, N. manufacturers of 
switches and fusible equipment. 

Federal’s first major expansion 
was the purchase of the Electrical 
Division of Colt’s Patent Firearms 
Co. in Hartford, Conn. Among 
other firms acquired were Wm. 
Wurdack Manufacturing Co., St. 
Louis, Mo. (panelboards); Power- 
lite Switchboard Co., Cleveland, 
Ohio (switchboards and _ panel- 
boards); Gardner Electric Manu- 
facturing Co., Emeryville, Calif. 
(transformers); Penn Electric Co., 
Irwin, Pa. (panelboards); and 
Roller-Smith Corp., Bethlehem, 
Pa. (electrical instruments). 


Fort Worth contractor 
occupies new building 


ONE OF THE SOUTHWEST’S long- 


established electrical contrac- 
tors, State Electric Co., of Fort 
Worth, Texas, is now housed in 
what may be one of the South’s 
best-designed buildings for an 
electrical contracting business. 

State Electric was launched 
about 1921 by Fred Schmidt and 
has handled with distinction some 
of the biggest and most difficult 
jobs in the territory. For not much 
less than 30 years the firm was 
quartered in the same location, in 
a suburban area of Fort Worth. 
Several months ago the move of 
about ten blocks was made to 
new quarters. 

The new plant consists of a lot 
approximately 300 feet front by 
280 feet deep and three principal 
buildings. 

The office building, 50 by 70 
feet, is of conventional brick con- 
struction, but the pylon planter 
boxes and entrance walls are of 
Colorado pink stone. With the ex- 
ception of the interior reception 
area, rooms are paneled in fine 
wood and papered. 

Entering the reception room, a 
visitor notices an attractive plant- 
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er box arrangement just above 
floor level and just inside the 
swinging glass doors. This room is 
finished entirely in hand-chipped 
Roman velour pink brick. Here, 
too, is featured the master station 
for a two-way inter-communica- 
tion system that connects with all 
offices and both warehouses. 

Schmidt’s office is fully paneled 
in teakwood while the bookkeep- 
ing department, across the recep- 
tion room, is finished in English 
oak. A corridor leading from the 
reception room, splits the building 
with offices and other rooms on 
either side. The corridor is of 
birch finish. 

Perhaps the most impressive 
room in the building is the con- 
ference room, finished in walnut, 


with appropriately-matched furni- 
ture. Across from it, the coffee 
shop is thoroughly domestic in ap- 
pearance. ; 

The entire building is cooled in 
summer and heated in winter by 
means of three, three-ton capacity 
heat pumps. 

Behind the office building a 
roofed-over space—into which the 
company can expand if necessary 
—connects with the nearest of two 
warehouses. These are each 60 by 
120 feet. One is used largely for 
construction work and fabrication 
of the company’s requirements on 
its many scattered jobs. 

In addition there is a garage 
area, 20 by 60 feet, where most of 
the lighter jobs of automotive 
maintenance are performed. 


State Electric Company of Fort Worth, Texas, recently moved into 
new quarters. The new plant consists of a lot approximately 300 x 280 
feet and three principal buildings, including two new warehouses. 


Owners and supervisory personnel of State Electric Company. Seated. 
left to right, are M. T. Harber, Fred Schmidt, and Mrs. Schmidt, Stan- 
ding are G. H. Thaxton, S. A. Gregory, and H. L. Davis. 
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L&P Delta Division 


~INCANDES 


All the quality, tested performance and economy that have 


earned Light & Power an enviable reputation in fluorescents are 
now available in incandescents, through L&P’s new Delta Incan 
descent Division 


For instance, check these features of the Delta Adjustable 
Recessed Eyeball Unit: 


1. Made of heavy gauge aluminum 

2. Sphere and face piate in brushed satin, and spray- 
ed with heat-resistant lacquer baked to 375° to 
assure permanent finish 

3. — attractive unit for accent or display light- 
ng 

4. Ideal for Commercial or Residential applications 

5. For use with 150 W/R 40 Flood or Spot 






Write today for catalog and price sheets. 









= felta incandescent division LIGHT & POWER UTILITIES CORP. 


Special for 
November 


Horizontal 
Rotation 
360° 


Vertical Tilt 
41° 









U. L. Approved 


) Recessed 
Eyeball Unit 


(Smooth, Positive Action) 








Adjustable 





Distributed by Wholesale Dealers Only 


1035 Firestone Blvd.——Memphis, Tenn. 





‘J d/entilatings 
O 6 See 





pecialties 


NEW! EXTRUDED ALUMINUM SHUTTERS 
With Completely Concealed 


Pivot Pins 
Lightweight ... Strong . . . Durable 


ELGO Shutters Give You 
All these advantages 


Light Weight 

Full Weather Strip 

Low Freight Cost 

Easier Installation 
Concealed Pivot Pins 

Rust Proof and Corrosion 
Proof Aluminum 

Natural aluminum finish 
with fluted frames. 





Write for complete specifications 


ELGO SHUTTER & MFG. CO. 
2738 West Warren Detroit 8, Michigan 





CATALOG 
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EXPLOSION-PROOF 


and 


WEATHER-PROOF 


BOXES AND HOUSINGS 


n modern 


) cast-aluminum alloy 


light-weight 


Send for 

Selection and THE 

Specification fid a l et 
Data, 


MANUFACTURING COMPANY 


14300 Lorain Aver c 


BULLETIN 158 
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Dates Ahead 


American Institute of Elec- 
trical Engineers, Winter Gen- 
eral Meeting, Statler Hotel, New 
York, N. Y., Feb. 1-6, 1959. 


Edison Electric Institute, 
Transmission and Distribution 
Committee Meeting, Morrison 
Hotel, Chicago, Ill., Feb. 12-13, 
1959. 


Southeastern Electric Ex- 
change, Annual Conference, 
Boca Raton Hotel & Club, Boca 
Raton, Fla., March 23-25, 1959. 


Oklahoma Utilities Associa- 
tion, Annual Convention, Mayo 
Hotel, Tulsa, Okla., March 26- 
27, 1959. 


American Institute of Electri- 
cal Engineers, South East-South 
Central District Meeting, Dink- 
ler Plaza Hotel, Atlanta, Ga., 
April 8-10, 1959. 


Missouri Valley Electric As- 
sociation, Engineering Confer- 
ence, President Hotel & Munici- 
pal Auditorium, Kansas City, 
Mo., April 15-17, 1959. 


Southeastern Electric Ex- 
change, Engineering and Opera- 
tion Section Meeting, Belleview 
Biltmore Hotel, Belleair, Fla., 
April 16-17, 1959. 


Edison Electric Institute, 
Meter and Service Committee 
Meeting, Chase Hotel, St. Louis, 
Mo., April 27-29, 1959. 


Edison Electric Institute, 
Transmission and Distribution 
Committee Meeting, The Shore- 
ham, Washington, D. C., May 
7-8, 1959. 


American Institute of Electri- 
cal Engineers, Middle Eastern 
District Meeting, Lord Balti- 
more Hotel, Baltimore, Md., 
May 19-21, 1959. 


American Institute of Electri- 
cal Engineers, Summer and Pa- 
cific General Meeting, Seattle, 
Wash., June 22-26, 1959. 


Edison Electric Institute, 
Meter and Service Committee 
Meeting, Wentworth - by - the - 
Sea, Portsmouth, N. H., Sept. 
14-16, 1959. 


Public Utilities Association of 
the Virginias, Annual Meeting, 
The Greenbrier, White Sulphur 
Springs, W. Va., Sept. 17-20, 
1959. 








Ad mat service provided 
by copper industry 


ELECTRICAL CONTRACTORS selling 
copper wiring are getting an added 
sales push these days from an ad- 
vertising mat service devised 
especially for them by the copper 
industry. 





STORE NAME 





Professionally prepared ad mats 
in one- and two-column sizes with 
the headline “Modern Living De- 
mands Adequate Copper Wiring”’ 
have just been mailed to the pub- 
lishers of more than 1,500 small 


daily and weekly newspapers. 

The artwork on the mats points 
up the need today in most homes 
for additional copper wiring to 
handle the continuing peak loads 
of power used to operate television 
sets, electrical dryers, air con- 
ditioners, and other major ap- 
pliances. 

Space has been left on each mat 
for publication-set copy describing 
the products available and prices, 
and for the identifying signature 
of the local contractor or dealer. 

This advertising mat service is 
part of a continuing program of 
advertising and sales assistance 
formulated by the copper industry 
for all fabricators using this metal 
and its alloys. 

These ad mats may be obtained 
by writing Copper & Brass Re- 
search Association, 420 Lexington 
Avenue, New York 17, N. Y. 


Chance expands 
crossarm production 


F. GANO CHANCE, president and 
chairman of the board, of the A. B. 
Chance Company, has announced 
the purchase of the Chehalis, 
Washington, crossarm plant of the 
Joslyn Manufacturing and Supply 
Co. 

This Washington plant will ex- 
pand the Chance Company’s 
crossarm production facilities 
which include five American 
Crossarm and Conduit Company 
plants acquired in 1957. This com- 
pany, which has been operated as 


> | 
‘a 
_ 


st 
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1,000TH HEAT PUMP—Recognizing the 1,000th heat pump to be con- 
nected to Alabama Power Company distribution lines, sales officials 
awarded the home owner a special certificate. Left to right, J. Paul 
Brown, manager residential sales; C. R. Crim, home owner: and C. W. 
Cheatham, supervisor heating and air conditioning. 
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ELECTRICAL ENCLOSURES 23h 
: Contractors, Industrials, Utilities, Municipalities, REA’s 


CABINETS AND BOXES 





TYPE “PF” 
TELEPHONE CABINET 


Surface or Flush Mountings in either gal- 
vanized or grey enamel finish. Constructed 
from the finest steels available, all in com- 
pliance with the Underwriters Laboratories 
specifications. 












TYPE “Sc” 
SCREWCOVER BOX 


Durable Formed Construction, galvanized or 
grey enamel finish, with or without knock- 
outs. Sizes to your specifications. 


TYPE "Ae 
» SURFACE HINGE 
‘- >» COVER BOX 








All sizes available for electrical cutouts, 
switches, relays, junction and pull box ap- 
plications, galvanized or grey—with or with- 
out knockouts. 





















WIREWAYS and DUCT 


TYPE "SD" SCREW COVER 
AUXILIARY GUTTERS 





For Switches, Panel 
Boards or Straight 
Runs, you can’t match 
the flexibility, greater 
capacity and easy in- 
stallation of B&C 
wireways. Die formed 
construction of heavy 
gauge sheet steel, as 
specified by the Un- 
derwriters Laborator- 
ies and the National 
Electrical Code. 


“U" CONNECTOR 


Lf 





END CAPS 








Write for descriptive catalog containing installation data and current price list. 


HINGED COVER 
WIREWAYS 


TYPE "HCW" 
2\/p x 2!/>, 4x 4, 6 x6 
| to 5 foot lengths 







ALL ASSOCIATED 
FITTINGS AVAILABLE 

Steel Protection of Electric 
Conductors, plus Accessibility. 


Economical to install and 
maintain — tapping, splicing, 
additions, inspections, may 
all be made within the limi- 
tations of the National Elec- 
trical Code. 


METAL STAMPING COMPANY 


590 MEANS ST.,N.W. @ ATLANTA, GEORGIA 





















Yesterday it was only a dream... 


foday Westinghouse brings you an all-purpose 
cutout (Type EU) — one box and door to handle 
all your enclosed fuse cutout applications! No need 
to sleep in the warehouse, trying to keep up with 
the stocking needs for your system with four 
different boxes and twelve doors to match! 

Think of the savings! Just one style box and 
door for all voltages — 2.6, 5.2, 7.8 kv — all cur- 
rents up to 100 amperes continuous — with maxi- 
mum interrupting capacities up to 14,000 amperes. 
The same cutout for dropout or non-dropout 
operation. It means simplified purchasing, smaller 
repair stocks .. . far easier maintenance. 


No wild-eyed dream, this! We know Westing- 
house universal cutouts will interrupt rated faults 

. over and over again. Beginning with carefully 
developed theoretical designs, we thoroughly 
proved their performance in grueling “‘controlled 
fault”’ interruption tests at the Westinghouse High 
Power Lab. This is your assurance of full value for 
your protection investment. 

A real value it is, too! Call your Westinghouse 
Sales Engineer today for complete details about this 
fabulous new cutout and its equally fabulous price. 
Or, write Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 1-6096¢ 
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TO REPLACE ALL OF THESE ? 
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= ; 

td Y Xs J 3 
° © . 





Dropout or non-dropout 
with a twist of the wrist 
By simply removing one screw, the new 
Westinghouse EU universal cutout can 
be converted from non-dropout to drop- 
out operation. The Moldarta* door is 
designed for easy manual closing or 
hook stick insertions. 


*Trade-Mark 


you CAN BE SURE...1F ITS 
Westinghouse 


wat west 
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a wholly owned subsidiary was 
dissolved June 30th into the A. B. 
Chance Co., and will operate as 
the American Crossarm and Con- 
duit Division of the A. B. Chance 
Company. 

Fred Masterson who was Presi- 
dent of the American Crossarm 
and Conduit Company has been 
made a vice-president of the A. B. 
Chance Co. 

The Chehalis, Wash., plant, like 
the American Crossarm plants, 
make a full line of wooden cross- 
“ arms, cross braces, ground wire 
moldings and related items. It has 
facilities for extensive kiln drying 
and pressure treating. 


Manufacturers appoint 
new representatives 


THE ESTERLINE-ANGUS Co., Inc., 
has recently appointed the Hilden- 
brand Co., Fairfax, Va., as product 
representative in their Maryland- 
Virginia territory, including the 
District of Columbia. 


* + * 


A COMPLETE ROSTER of repre- 
sentatives for the Southeast has 
been appointed by Husky Prod- 
ucts, Inc., 5300 Vine St., Cincin- 
nati, Ohio, manufacturer of sup- 
port systems for power and con- 
trol cables. 

The new representatives and 
the states they cover are as fol- 
lows: Georgia, R. H. Osgood, Os- 
good & Associates, Inc., 988 Spring 
St., NW, Atlanta 9, Ga.; Alabama, 
Charles W. Ashby, Charles W. 
‘Ashby Co., 1827 28th Ave., So., 
Birmingham 9, Ala.; Tennessee, C. 
E. Pitner, P. O. Box 693, Knox- 
ville, Tenn.; North Carolina, E. T. 
Green, P. O. Box 5304, Greens- 
boro, N. C.; South Carolina, R. N. 
Love, Engineer Sales Co., P. O. 
Box 5085, Columbia, S. C.; and 
George E. Weeks, George Weeks & 
Associates, P. O. Box 5851, Jack- 
sonville 7, Fla. 

In other states of the U. S., most 
of the leading cable manufactur- 
ers act as sales representatives for 
Husky products and sell them 
through their own field offices. 


E. T. Green R. H. Osgood 
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RAB ELECTRIC Manufacturing 
Co., Bronx, N. Y., announces the 
appointment of Alfred H. Stone, 
Hollywood, Fla., as their Florida 
representative. Mr. Stone also 


A. H. Stone 


represents Mulberry Metal Prod- 
ucts, Union, N. J.; Wolta Electrical 
Products, Mount Vernon, N. Y.; 
and Royal Products Co., Inc., New- 
ark, N. J. His headquarters are 327 
Cleveland St., Hollywood, Fla. 


* * * 


SORGEL ELEcTRIC Co., Milwau- 
kee, Wis., has named Marchant 
Industrial Sales Co., Richmond, 
Va., their representative for the 
state of Virginia. 


. . 7. 


S & C ELEctTrRIc Company has 
appointed W. C. Milks sales engi- 
neer for Western Missouri, Kansas, 
and Oklahoma. His offices will be 
in Kansas City at the Central Sales 
Division office, 406 West 34th St. 
Milks is a graduate electrical engi- 
neer from Washington University 
in St. Louis, with some 10 years 
of experience in equipment de- 
sign, consulting, contracting, and 
engineering sales work. 


* * 7. 


NORMAN PARKE has been ap- 
pointed Southeastern representa- 
tive for Spartan Electric Radiator 
Corp., Maspeth, N. Y., according to 
an announcement by Allen Leigh- 
ton, president. Mr. Parke, who will 
maintain headquarters at 333 
Candler Bldg., Atlanta, Ga., will 
cover eight Southeastern states. 


C. W. Ashby R. N. Love 


THE CHASE-SHAWMUT Co., New- 
buryport, Mass., has announced 
the appointment of Wilson P. 
Byrd, Greensboro, N. C., as their 
sales representative for the states 
of North Carolina and South Caro- 
lina. 


* . * 


At Levin and Associates, Inc. 
has been appointed as representa- 
tive for the Newart line of outlet 
boxes, switch boxes, covers, and 
bar hangers, and they will have 
a complete warehouse stock in New 
Orleans. The Levin company has 
moved recently into a new office 
at 301 Gaiennie, corner of S. Front, 
and also has opened a new ware- 
house at 1201 S. Front St. 


Brief news notes 
of manufacturers 


HUBBARD AND COMPANY, Chica- 
go, Illinois, has announced the pur- 
chase of Electrical Engineers 
Equipment Company, of Melrose 
Park, Illinois, manufacturers of 
electrical equipment for trans- 
mission and distribution lines in 
the utility and industrial fields. 

No change in the organization is 
contemplated. Now, as a part of 
Hubbard and Company, it will 
have full advantage of the com- 
pletely integrated facilities for 
testing, developing, and perfecting 
products at the new Hubbard 
Electrical Research Laboratory in 
McCook, Illinois. 


* * ” 


ANDERSON ELECTRIC Corporation, 
Birmingham, Ala., has begun con- 
struction of a new addition to its 
Leeds, Ala., aluminum connector 
foundry and assembly plant. The 
addition will be an all-steel build- 
ing, 70-ft. x 100-ft. It will house 
automatic equipment, designed 
and built by Anderson’s own engi- 
neering personnel for the produc- 
tion of high-volume distribution 
connectors. 

Space in the new building has 
also been designated to accommo- 
date a portion of the company’s 
growing program in the develop- 
ment of electrical connectors. 


G. E. Weeks C. E. Pitner 
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News about people 





A. Dexter Hinckley, executive sec- 
retary of the Illuminating Engineer- 
ing Society for the past 14 years, has 
been named managing director of the 
IES. The post of managing director 
was recently created by the society’s 
governing body to relieve its presi- 
dent of many detailed operating 
duties that have developed as the 52- 
year-old society has grown to in- 
clude some 9,000 members in 83 sec- 
tions and chapters in the United 
States and Canada. Mr. Hinckley’s 
appointment was announced . by 
George J. Taylor, IES president. 





A. Dexter Hinckley 


Creation of the office of managing 
director was proposed by the so- 
ciety’s advance planning committee 
and authorized by its governing body 
at the IES Annual Technical Con- 
ference in Toronto August 22. 

Responsibilities of other members 
of the senior staff at the society’s 
headquarters here remain un- 
changed, but a new position—mem- 
bership secretary-office manager— 
has been created to replace the of- 
fice of executive secretary which 
will be eliminated. 

The new managing director be- 
came associated with the IES as a 
member in 1931 while teaching elec- 
trical engineering at Columbia Uni- 
versity. In 1939, Mr. Hinckley served 
a one-year term as chairman of the 
society’s New York section and later 
became national general secretary 
and a director of the organization. 


H. P. Whitehead, operating man- 
ager of the Georgia Power Company 
for the past four years, has been 
elected a vice-president by the board 
of directors. Robert J. Cooper suc- 
ceeds Mr. Whitehead as operating 
manager. 

Mr. Whitehead joined the company 
November 1, 1929, as an equipment 
specialist and was successively ad- 
vanced to foreman of the general re- 
pair shop, general foreman, super- 
visor of special construction, and as- 
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Choose from the‘GREENLEE 


COMPLETE LINE 


of fast LIGHTWEIGHT 















hydraulic benders 


90° bend 
with one 


ram stroke 


NEW No. 883 tor 1/2”—3” pipe and rigid conduit. 


Completes the GreeNnteE uniquv > of fast, convenient, lightweight hydraulic 
benders. Makes quick, smooth, a ate bends of any size up to 90° with one ram 
stroke. Operates with Greentee No. 798 Power Pump or No. 768-M4 Hand 
Pump. Easily wheeled from job to job on pipe supports specially designed to serve 
as rollers. Has all these advantages in common with the other Green ee light- 
weight benders: 
@ High-strength aluminum and steel construction for minimum weight, maxi- 
mum strength 
@ Any bend up to 90° made quickly with the Greencee Hand Pumps. . . é# 
seconds with the Greencee Power Pumps 
@ Easily portable by one man 
@ Fast one-man setup — rotating universal pipe supports with quick-change 
removable pipe support pins 
@ Conduit or pipe inserted and removed from front of bender 
@ Ram fits Greenree thin-wall conduit and bus-bar 
bending attachments 









Built-in gauges facilitate identical bends 


Benders Operate in any position 


Greene line of lightweight benders handles com- 
plete range of sizes, 14” - 4 







No. 884 
For sizes “2” - 4”. Operates with GREENLEE No. 798 
or No. 797 Power Pump or No. 726 Hand Pump. 


No. 880 
For sizes 2” - 2”. Operates with No. 768-M4 Hand 
Pump or No. 798 Power Pump. Easily carried by one man. 





_ Me REENLEE TOOL CO 
GRE. LEE 1791 Columbia Aveune, Rockford, Illinois 
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sistant superintendent of the Atlanta 
division. He was transferred to 
Augusta in 1949 as division super- 
intendent, remaining there until 
1952, when he returned to Atlanta as 
general superintendent of transmis- 
sion and distribution. He was ap- 
pointed assistant operating manager 
in 1953 and operating manager in 
1954. 

Before joining Georgia Power in 
1925, Mr. Cooper worked for West- 
inghouse Electric Corporation and 
was an instructor at Alabama Poly- 
technic Institute. He began work 
with the company as a tester and has 
since then held various engineering 
positions. He became assistant op- 
erating manager in 1957. 


Franklin Research Corp., Boston, 
Mass., announces the appointment of 
Winthrop W. Sargent as general man- 
ager of Wheeler Reflector Co., 
manufacturers of fluorescent and 
incandescent lighting fixtures and a 


W. W. Sargent 


division of Franklin Research Corp. 

Sargent was formerly treasurer and 
plant manager of Spinform, Inc., At- 
tleboro, Mass. Prior to that, he was 
vice-president of Abbot Worsted Co., 
Forge Village, Mass. 


Leon Kolmaister has been named 
to succeed Al Orlick as southern rep- 
resentative for the Leviton Manufac- 
turing Company. Mr. Orlick’s recent 
death marked the end of a twenty- 
three-year association with Leviton. 


Carter-Moody Agency, of Lake 
Wales, Fla., which represents several 
electrical manufacturers, has an- 
nounced the addition of Stephen Wat- 
sey to their sales staff. Mr. Watsey 
is a graduate of the United States Mil- 
itary Academy where he received his 
B. S. degree in engineering. After 
graduation, he was commissioned in 
the U. S. Air Force, and served with 
distinction in Korea, receiving the 
Distinguished Flying Cross, two Air 
medals and the Presidential Unit Ci- 
tation. 
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Following his discharge from the 
Air Force, he was employed in trans- 
mission engineering with the Florida 
Power and Light Co., Miami. In his 
new position, Mr. Watsey will cover 
the central and west coast areas of 
Florida for the Carter-Moody agency, 
which represents B and C Metal 
Stamping Co., Bethea Co., Inc., Cen- 
tral Transformer Corp., Electrical 
Utilities Co., Loiran, Inc., and the 
James R. Kearney Corp. 


Kaiser Aluminum and Chemical 
Sales, Inc., has announced the ap- 
pointment of D. C. Keenan as man- 
ager of the newly established Dallas 


D, C. Keenan 


sales region of the Electrical Con- 
ductor Division. 

Keenan was a salesman and later 
an electrical conductor sales super- 
visor in Dallas before his promotion 
to regional manager there. He joined 
the company in 1952, following two 
years as assistant to the personnel 
manager of the Texas Power and 
Light Co. 


Appointment of Harold P. Gustav- 
son as manager of electric utility sales 
for the Electro-Motive Division of 
General Motors, has been announced 


H. P. Gustavson 


by Paul R. Turner, director of sales 
for Electro-Motive. 

Mr. Gustavson, a native of Down- 
ers Grove, Il]., and a mechanical en- 
gineering graduate of Illinois Institute 
of Technology, has been with Electro- 
Motive since 1940, starting in loco- 
motive test. Prior to his recent ap- 
pointment he was petroleum sales 
manager, a post he had held since 
1955. 


Two Southerners were among the 
13 members of the American Insti- 
tute of Electrical Engineers elected 
to the grade of “Fellow” recently by 
the AIEE board of directors 

Wendell C. Fowler, Southwest dis- 
trict manager for Sangamo Electric 
Co., Fort Worth, Texas, was cited 
“for contributions to instrumentation 
in the field of power.” 

Lester R. Sellers, engineer in 
charge of electrical specifications and 


RICHARD H. OSGOOD (left) of Osgood & Associates, Atlanta, Ga., 
manufacturers’ representatives, talks with Donald N. Elsea, who has 
recently joined the Osgood organization. In his new position Mr. Elsea 
will have North Georgia and Eastern Tennessee as his territory. 
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procurement, Tennessee Valley Au- 
thority, Knoxville, Tenn., was cited 
“for contributions to coordination of 
design of large hydroelectric and 
steam plants.” 


Harmon H. Gnuse, Jr., has been 
appointed senior power engineer for 
the Aluminum Company of America, 
and transferred to Alcoa’s main of- 
fice in Pittsburgh, Pa. 

Mr. Gnuse joined Alcoa at Frank- 
lin, N. C., in 1940, as an assistant 
electrical engineer for the Alcoa 
subsidiary, Nantahala Power and 
Light Co. He was named electrical 
engineer in charge of generation, 
transmission, and distribution for 
Nantahala Power and Light Com- 
pany in 1942, and became vice-presi- 
dent in charge of engineering in 1948. 
He was appointed a director in 1950, 
and was made vice-president in 
charge of operations in 1956, a posi- 
tion he held until his recent appoint- 
ment. 


The promotion of John B. Rogers 
to product manager, Distribution 
Division, Anderson Electric Corpora- 
tion of Birmingham, Ala., has been 
announced by C. E. Bitzer, vice- 
president of sales. 

An electrical engineering graduate 
of Alabama Polytechnic Institute, 





J. B. Rogers 


Rogers has been associated with An- 
derson since 1956, when he joined 
the company as sales representative 
in Louisiana, Arkansas, and parts of 
Mississippi and Tennessee. As dis- 
tribution product manager, he will 
now supervise the sale throughout 
the country of Anderson’s overhead 
distribution equipment. 


Thomas W. Bowry, former chief of 
the Bureau of Electrical Inspection 
for Richmond, Va., died recently in 
that city. 

Mr. Bowry retired in 1946, after 58 
years of service with the city. He was 
a past president of the International 
Association of Electrical Inspectors 
and also was a past president of the 
Southern Section of that organiza- 
tion. 
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Among leading electrical con- 
tractors, the trusted name in 
portable cord and cable is 
ROYAL. For maximum reli- 
ability, look for the ROYAL 
name on the cord you buy... 
whether it’s Rubber, Neoprene, 
or Plastic Jacketed Cords — 
Thermostat Cable Lamp and 
Fixture Wires — or heavy duty “Powr-Kord” Extensions. Take ad- 
vantage of Royal quality products and quality packaging for faster, 
easier and more dependable wiring. Order Royal Cord from your 
wholesaler, today .. . or write us for Catalog 4-54, giving your 
wholesaler’s name. Royal Electric Corporation, Pawtucket, R. I. 








Made Right... 
to be Right on the Job! 
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ROYAL ELECTRIC CORPORATION 


an associate of International Telephone and Telegraph Corporation 
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Technical books 





Tape recorders 


“Tape Recorder Service Manual, 
Volume II,” Published by Howard 
W. Sams and Co., Inc., 2201 East 
46th St., Indianapolis, Ind., 160 
pages, $2.95. 


This new series is being pro- 
duced to meet the increased de- 
mand for more comprehensive ma- 
terial on current-model tape re- 
corders. 

Volume II covers a basic tape 
recorder chassis and one stereo- 
phonic tape player chassis pro- 
duced in 1957—a total of 16 
models. Both home and profession- 
al type tape recorders are covered. 
Complete authoritative informa- 
tion includes general operation 
data, use of external speakers, 
mechanical and amplifier adjust- 
ments, cleaning, lubrication, etc. 
For each recorder covered there is 
complete information on troubles 
and probable remedies, plus com- 
plete mechanical and electrical 
parts lists. 

Photos show actual recorder, 
amplifier. Exploded view drawing 
gives complete assembly and parts 
list information. Amplifier sche- 
matics are included where specific 
amplifiers are used. A complete in- 
dex of tape recorder coverage in 
the two volumes and previous 
Sams publications is included. 


Electromatic fields 


“Introduction to Electric and 
Magnetic Fields,” by Samuel Seely. 
Published by McGraw-Hill Book 
Co., 330 W. 42nd St., New York 
36, N. Y., 308 pages, illustrated, 
$8.50. 


In addition to providing a sound 
background in electricity and mag- 
netism, this book also serves as the 
foundation on which to develop 
later work in field operated de- 
vices, such as traducers and rotat- 
ing electrical machinery, and the 
important problems of electromag- 
netic field theory. The book covers 
the usual important topics, such as: 
current flow fields, electrostatics, 
electromagnetism, and introduc- 
tory electromagnetic field phe- 
nomena. 

The author presents the material 
is an order of increasing complex- 
ity of field concepts. Since de- 
velopment proceeds in terms of 
vector methods, the necessary 
vector mathematics is introduced. 

Development proceeds from con- 
siderations of a study of the cur- 


for the electrical man 


rent flow field, to the static electric 
field, the static magnetic field, and 
then dynamic fields. This provides 
an excellent means for under- 
standing scalar and vector fields. 

Considerable emphasis is placed 
on the concept of energy storage 
in fields and the relationship to 
forces, and the energy flow con- 
cept. This provides the essential 
background for the study of field 
operated devices. Many illustra- 
tive examples of very important 
practical applications of the theory 
are used to show the formulation 
and the solution of problems. 

Introduction of material through 
field plotting experiments presents 
the scalar potential field first, and 
makes clear the relation between 
the scalar field and the vector 
field. The introduction of vector 
mathematics as needed in the de- 
velopment serves to provide the 
reader with this powerful short- 
hand mathematical method, and to 
make him familiar with the form 
in which all more subsequent ad- 
vanced books are written and de- 
veloped. 

The emphasis is on the charge as 
the basic element of the theory, 
with considerations of problems of 
charges which are stationary in 
space, in uniform motion, and in 
accelerated motion. This provides 
a unified approach in the develop- 
ment. The treatment of energy and 
mechanical forces in electric and 
magnetic fields is more extensive 
than is usually available in a book 
at this level. 


Guide to physics 


“Handbook of Physics.” Edited 
by E. U. Cendon and Hugh Odi- 
shaw, Published by McGraw-Hill 
Book Co., 330 West 42nd St., New 
York 36, N. Y., 1504 pages, illus- 
trated, $25.00. 


Two distinguished editors, work- 
ing with many of today’s outstand- 
ding scientists, present in Hand- 
book of Physics a comprehensive 
and authoritative guide to basic 
physics. Comparable in treatment 
and scope to the handbooks serving 
other professions, this monumental 
volume deals with the principles, 
ideas, concepts, and advanced 
mathematical methods of all 
branches of classical and modern 
physics. 

The book provides concise an- 
swers to hundreds of questions in 
the various areas of physical sci- 
ence. By its treatment, it serves as 


a check for a better understanding 
of basic concepts, problems, math- 
ematical formulations, and equa- 
tions, and offers a means of review- 
ing or gaining an understanding of 
unfamiliar areas. Extensive biblio- 
graphic references guide the read- 
er to detailed literature on the 
many topics treated. 

The emphasis in the book is on 
the principles of physics and the 
mathematical techniques required 
for their exposition. Within this 
framework, the main sections cover 
mathematics, mechanics of parti- 
cles and rigid bodies, mechanics of 
deformable bodies, electricity and 
magnetism, heat and thermody- 
namics, optics, atomic physics, 
physics of the solid state, and nu- 
clear physics. 

The enormous task of organiz- 
ing and editing the vast amount of 
material was handled by E. U. 
Condon and Hugh Odishaw. Dr. 
Condon is the Wayman Crow pro- 
fessor of physics at Washington 
University in St. Louis. He is also 
the former director of the National 
Bureau of Standards, Hugh Odi- 
shaw, formerly the assistant to the 
director of the National Bureau of 
Standards, is now the executive di- 
rector of the United States National 
Committee for the International 
Geophysical Year, National Acad- 
emy of Science. 


Sound handbook 


, 


“Technilog,” University Loud- 
speakers, Inc., 80 S. Kensico Ave., 
White Plains, N. Y., 64 pages, $1.00. 


University announces a new six- 
ty-four page fact-packed manual, 
the “Technilog” which is said to be 
the most complete practical guide 
to sound planning ever produced. 
Comprising much needed practical 
technical and product information, 
charts, tables, etc., it is written in 
a concise, easily understood man- 
ner and represents the experience 
of two decades of loudspeaker re- 
search, development and practical 
application. 

The subjects discussed very fully 
include: how to apply driver unit 
specs; overload protection; line 
matching problems; correct phas- 
ing; best use of available power 
and effects of mismatch; adjusting 
power capacity and cut-off; how 
and which type of speaker to ap- 
ply where; control of reverbera- 
tions; using speakers as high out- 
put microphones; baffling cone 
speakers, etc. At the end of each 
section there are complete archi- 
tects’ and engineers’ specifications. 

The University “Technilog,” a 
“must” for sound engineers, tech- 
nicians, architects and servicemen, 
can be obtained from local radio 
parts supply houses or direct from 
University Loudspeakers, Inc. 
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Free bulletins 





A new 48-page booklet from 
Champion Lamp Works, Lynn, Mass.., 
presents the principles and ad- 
vantages of good lighting practice. 
Much useful information has been 
added including a guide to trouble 
shooting fluorescent installations; a 
section on planning the group re- 
placement of lamps; and a section on 
planning a program for cleaning 
lamps and fixtures. 

For additional data, ask for item 
B-1115, using the coupon on page 103. 


A new general catalog covering 
recessed and surface lighting fix- 
tures, portable lamps, pin-up lamps, 
and accessories, has been released by 
Prescolite Manufacturing Corp., 2229 
Fourth St., Berkeley 10, Calif. The 
catalog, produced in five colors, with 
detailed line drawings, also gives 
special construction details, features, 
and design advances in the Prescolite 
line. 

For additional data, ask for item 
B-1116, using the coupon on page 103. 


A 28-page catalog—in color—has 
been published by Conduit Fittings 
Corporation, a division of U. S. In- 
dustries, Inc., 6400 W. 66th St., Chi- 
cago 38, Ill. The easy to read catalog 
illustrates and describes the com- 
pany’s entire line of fittings and ac- 
cessories, including the new pressure 
cast E. M. T. connectors and cou- 
plings and other new items. 

For additional data, ask for item 
B-1117, using the coupon on page 103. 


A new 12-page pictorial bulletin 
briefly describes manufacturing facil- 
ities and electrical products of 
Crouse-Hinds Company, Syracuse 1, 
N. Y. Emphasis is on the variety of 
equipment available in the four 
product lines: condulet electrical 
equipment, floodlights, aviation light- 
ing equipment, and traffic control. 
Installation photos show these prod- 
ucts in use. 

For additional data, ask for item 
B-1118, using the coupon on page 103. 


Electro Lighting Corporation, 1535 
South Paulina St. Chicago 8, Ill., an- 
nounces its new Electro-Log, a com- 
pact presentation of their line of 
lighting equipment. The Electro-Log, 
only 8 pages, is designed for and 
available to all those who sell, spe- 
cify, install, or maintain lighting. A 
unique feature of this condensed 
catalog is that it can be easily ad- 
dressed with a typewriter and folded 
for use as a self-mailer. 

For additional data, ask for item 
B-1119, using the coupon on page 103. 
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Where portable cord takes a beating 
because of rugged work conditions, 
WHITNEY BLAKE DYNAPRENE stands up 


and gives long, economical service. 


DYNAPRENE has an especially tough neoprene 
jacket, it resists abrasion, has high flexibility 
and long flex life, and provides premium 
quality service at competitive prices. 







Write TODAY 
for this complete 
catalog . . . FREE. 


WELL BUILT WIRES SINCE 1899 


WHITNEY BLAKE COMPANY 


NEW HAVEN 14, CONNECTICUT 
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A new booklet by Kaiser Alumi- 
num, 919 N. Michigan Av., Chicago 
11, Ill., has been published giving 
availabilities, technical data, material 
economies, and advantages of alum- 
inum service entrance cable. A full- 
page chart furnishes cable construc- 
tion details, dimensions, weights, and 
current carrying capacities of Kaiser 
Aluminum’s service entrance cable, 
style U. Other pages discuss typical 
farm, home, and industrial applica- 
tions and list the aluminum SE-U 
accessories now available. 

For additional data, ask for item 
B-1120, using the coupon on page 103. 


A new, 144-page, pocket-size cata- 
log and wiring guide No. 21 is now 
available from The Wiremold Com- 
pany. Hartford 10, Connecticut. The 
catalog covers the complete line of 
surface metal raceways and fittings, 
plugmold multi-outlet systems, fluo- 
rescent and slimline lighting equip- 
ment, and wireduct non-metallic 
flexible conduit, with detailed in- 
stallation instructions. 

For additional data, ask for item 
B-1121, using the coupon on page 103. 


The new edition of its Speedfax 
catalog has been published by the 
I-T-E Circuit Breaker Company, 19th 
and Hamilton Sts., Philadelphia, Pa. 


The 56-page illustrated catalog 
contains complete pricing, dimen- 
sional, and application information 
on the company’s extensive line of 
molded case and large air circuit 
breakers, as well as general descrip- 
tions of I-T-E switchgear products, 
tranfo-units and high voltage 
switching devices. 

For additional data, ask for item 
B-1122, using the coupon on page 103. 


Illustrated procedures on splicing 
and terminating rubber-insulated, 
neoprene-jacketed power and control 
cable are given in a useful manual 
available from Kaiser Aluminum and 
Sales, Inc., Dept. NR-14, 919 N. Mich- 
igan Ave., Chicago 11, Ill. The 36- 
page booklet is printed on sturdy, 
waterproof paper so that it can be 
used at the job site for ready refer- 
ence. 

For additional data, ask for item 
B-1123, using the coupon on page 103. 


In a free, eight-page installation 
and operating guide, the electric heat 
product line of the Hunter Division 
of Robbins and Myers, Inc., of P. O. 
Box 3775, Memphis, 14, Tenn., is de- 
scribed and illustrated. 

For additional data, ask for item 
B-1124, using the coupon on page 103. 








Utility and Industrial Jobs. 





SuPPORTS CuT COSTS 


Add Your Name to our ever-growing list of 
satisfied customers who say with a twinkle in 
their eye: ‘‘We saved by using P-W.” 


Supports—Expanded and solid metal Trays and Ladder—in Galvanized 
Steel and Aluminum, to hold Power and Control Cables and Instru- 
ment Tubing. Specified and Approved for All Types of Governmental, 


The only system that eliminates field cutting and provides 100% 
Galvanized Coverage. Goes up like erector set. Pick out piece and 
install with drive rivets. (Does away with measuring, cutting, drilling 
and time-consuming bolts, nuts and washers or hinges.) 


Write today for New Catalog No. 858 and literature. Save Money 
by Contacting our Representative or P-W direct. 


P-W INDUSTRIES, INC., Manufacturers 


Duncan and Melrose Sts., Philadelphia 24, Pa. 














New products 





Junction boxes safety 
engineered throughout 


A NEW LINE of rugged, liquid-tight, 
dust-proof junction boxes is being 
introduced by Appleton’ Electric 
Co., 1701 Wellington Ave., Chicago 
13, Ill. This “JIC” Series, as it is 
known, has been approved for use 
either as a junction box or a wiring 
device box. The three types of boxes 
in the line are safety engineered 
throughout to provide positive pro- 


tection from liquids, fumes, shav- 
ings, dirt, and other foreign matter 
for electrical connections. 

The new Appleton “JIC” wiring 
boxes, now available, have box 
bodies of one-piece welded con- 
struction with exceptional wiring 
room. All sharp edges or corners, in- 
side or out, which could injure 
hands or damage wires have been 
eliminated. Exclusive full-width 
bridge gives additional screw sup- 
port and perfect Sealtite alignment. 
“JIC-S” boxes are equipped with 
one Appleton Uni-Seal “STN” Seal- 
tite conduit connector. “JIC-H” box- 
es have one Appleton Uni-Seal rigid 
conduit hub. Both “JIC-S” and 
“JIC-H” Series boxes have been 
thoroughly approved in accordance 
with U. L. and “JIC” specifications. 
Additional hubs and connectors may 
be mounted on the boxes at desired 
locations by the user 

Box covers specially adapted for 
the “JIC” Series boxes have captive 
screws and large neoprene gaskets 
for added wiring protection. This 
type of cover is available either 
with a large device hole or blank. 

For additional data, ask for item 
P-1125, using the coupon on page 103. 


Asbestos fixture wire 
packaged in modern fashion 


A COMPLETE LINE of asbestos fix- 
ture wire has been introduced by the 
Carol Cable Company, 190 Middle 
St., Pawtucket, R. I. The line, which 
will have national distribution 
through Carol’s warehouse network, 
includes 18, 16, 14, 12 and 10 gauge 
in black, white, red, green, and blue. 

Carol is packaging the AF wire in 
its new carton designed for easier 
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handling and better product recogni- 
tion. Color coded labels show gauge, 
color, and quantity at a glance to 
save time, simplify inventory keep- 
ing, and reduce costly shipping and 
identification errors. 

Packaging in this modern fashion 
keeps weight at a minimum for easy 
handling and protects unused spools. 
Ten and 12 gauge wire is packed one 
spool per carton; 14, 16, and 18 gauge 
wire is packed only two spools per 
carton. All spools carry 500 feet of 
wire. 

For additional data, ask for item 
P-1126, using the coupon on page 103. 


Circuit breaker provides 
continuity of service 


THE FIRST metal-enclosed six-pole 
anode circuit breaker to permit 
drawout of individual poles without 
interruption of process power has 
been announced by I-T-E Circuit 
Breaker Co., 19th and Hamilton St., 
Philadelphia 30, Pa. 

The single-pole drawout, provid- 
ing continued supply of d-c power 
while one phase is being serviced, 
will eliminate costly downtime on 





aluminum reduction and other elec- 
trochemical production processes 
where the high-speed anode breaker 
is used for fault protection of mer- 
cury arc rectifiers. 

In addition to continuity of serv- 
ice, other advantages of the I-T-E 
single pole drawout include: quicker 
servicing—only three minutes. to 
completely replace - one’ breaker 
pole; greater flexibility in arrange- 
ment of individual breaker poles 
within the metal enclosure; less aisle 
space needed to remove and turn 
the breaker; smaller inventory in- 
vestment—only one or two spare 
breaker poles need be stocked. 

Representing a complete redesign, 
the new  six-pole anode circuit 
breaker, designated type FB, also is 
lighter in weight, simpler in over- 
all construction and smaller in floor 
space requirements. 

For additional data, ask for item 
P-1127, using the coupon on page 103. 








LIDSEEN “Chicago” Benders 
on the job during construction of 
$200,000,000 Kaiser Aluminum Plant 


By assisting the Foothill Electric Company, the Lidseen “Chicago” Pipe 
Bender played a vital role in the installation of this huge, complex elec- 
trical system of the new Kaiser Aluminum Reduction Plant and Rolling 
Mill. Being the largest single industrial development in West Virginia it 
required about 2,000,000 pounds of conduit and over 5000 precision 
bends. Over 30 lineal miles of aluminum conduit alone was used. The 
Lidseen bender is and proved to be a real on-the-job tool ... it’s rugged, 
has ideal working height, gives accurate bends every time ...no strain, 
slipping or loose parts to worry about. Ask the electrician who is using 
one; he will tell you it's the finest tool available and at a price that is 
eminently reasonable. 















BENDING CIRCLES: INSIDE RADIUS 








No. 1 No. IT 
/y" conduit or pipe 2 EMT 3” 
¥%" conduit or pipe 4 EMT 414" 
conduit or pipe 5% EMT 6A" 
No. 2 No. 2T 
1%" conduit or pipe 7% EMT 9%" 
14” conduit or pipe 8%” EMT 1014" 








illustrated: No. 1 for bending Y2", %” and 1" rigid conduit 


Write for FREE 
illustrated Folder on 
How to Bend Conduit 






LIDSEEN 


OF NORTH CAROLINA, INC. 


1020 FIRST STREET, HAYESVILLE, NORTH CAROLINA 
PHONE HAYESVILLE 2000 
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Fluorescent ballast 
guaranteed weatherproof 


THE JEFFERSON ELECTRIC Co., Bell- 
wood, Ill., has announced the new 
Nor’easter, a fluorescent ballast that 
is weatherproof and _ guaranteed 
against service failure due to weather 
conditions for 2 years. 

The entire case of the Nor’easter is 


hot-dip galvanized for corrosion re- 
sistance, and after ballast assembly, 
the seams of the lid are brazed to 
form a completely sealed unit. Jef- 
ferson’s Aqualift Sealant prevents 
moisture from entering through the 
pipe nipple where the leads exit. The 
neoprene leads are said to withstand 
exposure to weather and tempera- 
ture changes without deterioration. 
Extra heavy mounting brackets are 
provided. 

The new models—all one case con- 


struction—are considered ideal for 
highway lighting, area lighting, bill- 
boards, and plastic signs and are 
available for 800, 1400, and 1500 ma 
lamps. 

For additional data, ask for item 
P-1128, using the coupon on page 103. 


Metal pipe base redesigned 
for easy installation 


THE Hope METAL Pipe Base from 
Hope Electrical Products Co., 39 
Long Av., Hillside, N. J., has been 
redesigned for greater rigidity be- 
tween base and pipe upright, easier 
installation, and prevention of cor- 
rosion at the threaded joint. 

The malleable iron base with am- 


ple junction chamber, contains a hub 
threaded to receive a length of ordi- 
nary pipe or conduit upright, to form 
an inexpensive standard for outdoor 





FRICTION .... RUBBER .... PLASTIC 





sega Accomm 


most recent bulletin 
describing details. 


MANUFACTURING CO. 
GARFIELD, NEW JERSEY © 





lighting or for mounting signs, sig- 
nals, police call, or fire boxes. The 
redesigned hub provides full pipe 
thread engagement within the base, 
to seal out moisture and prevent cor- 
rosion. 

The chamferred inner edge of the 
hub’s top provides a well to receive 
packing. Mounting holes in the base 
have been replaced by slots, elimi- 
nating the need for exact placing of 
mounting bolts. 

Available in four sizes with either 
a plain junction chamber cover or 
one containing a weatherproof 3-pole 
receptacle to permit plugging in 
hand tools, electric mowers, or 
auxiliary lights. 

For additional data, ask for item 
P-1129, using the coupon on page 103. 


Angle gauge saves time 
bending pipe and conduit 


GREENLEE Too. Co., 2136 12th St., 
Rockford, Ill., has developed the No. 
1802 Angle Bending Gauge that 
saves time when bending pipe and 
conduit. A special notched protractor 
design allows the exact degree of 
bend to be locked in. Made of dur- 
able zinc plated steel with black 
figures, the gauge has an over-all 
length of 70%”. 

The gauge has three basic time- 
saving uses that apply to almost 


every bending job. Determining the 
degree of bend needed is simplified 
by setting the protractor to angle 
desired and locking it in position. 
During the bending operation the 
gauge can be placed on the frame 
for easy checking and reference. 
Each gauge has informative bending 
data plus a handy rule. After bend 
is completed, the gauge can be used 
to check the angle for accuracy. 
For additional data, ask for item 
P-1130, using the coupon on page 103. 


Design simplification makes 
possible lower-cost series 


METALS AND CONTROLS Corp., Spen- 
cer Div., Attleboro, Mass., announces 
design simplification of current-type 
motor starting relays which allows 
the production of a lower-cost series, 
the Klixon 9660, for a wide range of 
voltage variations and special motor 
characteristics. 

Models in the 9660 Series are now 
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commercially available in narrow 
differentials with stable pick-up and 
drop-out ratings from as little as Model RP 125 & 
» 1.01 amp maximum pick up (switch Roof Plate n ew 
close) 0.86 amp minimum drop-out ond 
(switch open) to as much as 24.4 amp Flashing + f F tt ; 
e- SS -_ 
maximum pick-up—20.3 amp mini- O n e p | e Cc e | | n g 
mum drop-out. 

These relays are for use on single- ° . 
phase, a-c, hermetic refrigeration . speeds installation, saves costs, 
motors and in place of centrifugal combines two separate fittings in one 
starting switches on other single- 
phase, a-c motors of the split-phase You'll make service entrance jobs 
or capacitor-start type. . . . : . 

: -asie aste -tter W > 

Bonded top-lay contacts provide easier, faster, better he ith this field- 
clean, positive contact breaks for proved two-in-one fitting. It combines 
trouble-free operation. The 9660 roof plate and flashing in a single alu- 
with welded coil connections and minum casting. Takes only minutes 
long-lasting contacts is engineered to install: just lag-screw to roof and 
for 1,000,000 operations. The units th a ne ” = ound 
are small in size and have easy one- seal with weall er-tignt compoun 
screw mounting. around mast. It’s extra-strong, too— 

For additional data, ask for item tests prove less lever action on the 
P-1131, using the coupon on page 103. mast, greater strain resistance. Avail- 

NEW CATALOG 57 gives full able in 1%, 14%, 2 or 2%” sizes— 
. . ails, prices on complete -parately or in a co *te selection 
Day-Brite's Luvex designed detail P ces On cx ple e separately or in a mplete ctic 
f hool d offi line electrical fittings. Send of M&W Mast Kits. 

or scnool ana orrice use for your copy today. 

THE ADDITION of a completely new 
lamp fixture line has been an- 
nounced by Day-Brite Lighting, Inc., 

6260 N. Broadway, St. Louis 15, Mo. 

The new 45° x 45° shielded 2- 
lamp fixture brings even higher 
levels of visual comfort to this line Wits M. &W. ELECTRIC MFG. CO., Inc. 

EAST PALESTINE, OHIO 
| A 
LUVEX-45 it 
45°.48" SHIELOING 1 Bm 
Ss 
SS 
a 
= ESTIMATING GUIDE 
of fixtures. Known as the Luvex-45, Covers Over 2000 Wiring Jobs 
this model incorporates the same This new, entirely different estimating quide has 
styling and features as the other fix- 175 completely worked out charts. 
tures in the Luvex line. All louvers Authentic, Time Saving—Easy to Use 
are interlocked with the side panels This beck ts esey te ueo—2t hes a compllested 
and wireway cover. Finish is hot, mathematics or formulas to work over. You merely 
, rhite e > determine the nature of the wiring, check it in 
bonded w hite enamel. the BLUE BOOK OF ELECTRICAL ESTIMATING 

As with all Luvex fixtures this and there's your answer—it's the simplest esti- 
unit may be relamped without re- mating book ever written 
moving the enclosure. Luvex-45 is ESTIMATING WORK SHEETS 
available in both 4-foot and 8-foot 
lengths with either slimline or rapid- FREE FOR EXAMINING BOOK 
paw — tame sagan eg for For a limited time the publishers offer a supply of estimating work sheets (enough for 
ns artes ibrary, and office in- 10 bids) FREE for just examining the new Blue Book of Electrical Estimating. 
Stallations. — , This book was written by a successful electrical contractor and estimating engineer 

For additional data, ask for item with over 20 years’ experience. It has an entirely different method of determining 
P-1132, using the coupon on page 103. estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 

will find use for this book every day. Gives time required to do jobs along with com- 

plete labor charges in every state in the country. Check the PRODUCTIVITY of your 
Tap action switches fit men with this authentic, field tested book. Order this book now from your supplier 
any toggle wall plate at special introductory price of $8.75, or send coupon below. 

A NEW ADDITION to its line of ESTIMATING HANDBOOKS ASSOCIATES — 5848 N. LEONARD AVE., CHICAGO 30, ILL. 
Quiette tap action switches is an- Send me the NEW BLUE BOOK OF ELECTRICAL ESTIMATING for 5 days free rial. | 
nounced by The Arrow-Hart & understand | may return the book within 5 days and owe nothing. If | keep it | will pay 
Hegeman Electric Co., Hartford a a 

? Cc ” ‘ ’ NAME 

one. ADDRESS 

This new  switch—the Junior TOWN ZONE STATE 
Quiette Tap Action Switch—like the O § enclose $8.75 fo save shipping cost. 

‘ Arrow-Hart Senior Tap Action O Send C.0.D. I'll. pay postman $8.75 plus C.0.D. fee on delivery. 
t Switch, operates at the slightest (November 1958) 
pressure of finger-tip, hand, or el- 
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bow anywhere on the button. This 
new switch is small, compact, and 
constructed to insure long life and 
maximum electrical efficiency. 

Designed to fit any toggle wall 
plate, the Junior Quiette tap action 
Switch is supplied with binding 
screw-type terminals in single or 
double pole, 3-way or 4-way, with 
brown or ivorylite operating but- 
tons. If desired, operating buttons 
are supplied with luminous inserts. 

This new Junior Quiette tap action 
switch is rated at 15 amperes, 120- 
277-volts a-c. 

For additional data, ask for item 
P-1133, using the coupon on page 103. 


Industrial electric cable 
is self-supporting 


PERFECT-LINE MFc. Corporation of 
Hicksville, L. I.,.N. Y., recently an- 
nounced acquisition of all rights, on 
a royalty basis, to the manufacture 
and sale of Lineflex cable from Tite- 
flex, Inc., a subsidiary of the Atlas 
Corp. Lineflex is a new, inexpensive, 
and easily installed, metal-sheathed 
self-supporting industrial electrical 
cable. 

Lineflex is a pre-assembled sys- 
tem of wiring suspension in which 
both the cable, support, and protec- 
tive sheathing form a single reel-fed 
unit. No drilling, leveling, or gang- 
labor is required in its installation. 


It is taken directly from its standard 
shipping reel, pulled into position 
and quickly attached. It will not sag 
or slip and requires no periodic ad- 
justments. It may be used catenary- 
fashion to span longer distances safe- 
ly, permanently, and may be also 
employed in mine and elevator shaft 
cabling without need for structural 
steel ladders and supports. 

For additional data, ask for item 
P-1134, using the coupon on page 103. 


New trim reduces cost of 
floating luminous ceiling 


A DIFFERENT CONCEPT in luminous 
ceilings—the Infinilite floating lumi- 
nous panel—has been made possible 
by the introduction of a new finish 


trim by the Integrated Ceilings Corp., 
9011 Beverly Blvd.. Los Angeles 48, 
Calif. This development is specifical- 
designed to lower ceiling heights in 
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Blackhawk 


ndustries 





GOOD 
faster, 
to meter. 


prene 
loose, 


INSTALLED FAST 


BUILT [0 LAST 


Blackhawk Service Entrance Mast Kits 
better from top to bottom 


REASONS why a Blackhawk kit means a 
better installation from cable entrance 


May be purchased as a complete kit 


separate fittings. 
Slip-fitter service entrance head — Just slip it on 
over conduit and tighten two set screws. 


That's 


Made of corrosion-resistant aluminum. 
Available in a full range of sizes. 
applied for.) 

Insulators — Reinforced, durable, well-rounded 
porcelain secured to metal pipe mounting clamp, 
galvanized. 

Flexible Synroflashing — Made of flexible neo- 
to absorb vibration. Mast can’t work 
damage shingles, or cause leaks. 
rot, peel or crack in any weather. 
1%, 


(Patent 


Won't 
Available for 


4 


114A, 2 and 2%” pipe. 

Mounting brackets — Exposed parts corrosion- 
resistant aluminum alloy. 
flat. 


Shoulder eye fits 


Lock set screw gives additional grip. Meets 
installation requirements. 

Offset reducer — Corrosion-resistant aluminum 
Fits 14%” and 1%” 


a alloy. i 
~~ pipe riser 


hubs to a 2” or 242" 


The hettanmade parts in a Blackhawk kit let 
you do a fast and sound job on every service 
entrance mast installation. 
builds your reputation for quality and service. 
Specify B-l when you buy! 


Saves you time, 


F uBuaue, IOWA where the new ideas come from 





remodeling and relighting older of- 
fices, apartments, professional suites, 
and similar rooms. 

The baked-white enamel, alumi- 
num-finish trim is used with Infini- 
lite non-modular suspended ceiling 
panels which interlock to form a 
unique, continuous, uniform ceiling 
area. No intermediate “TT” bars or 
supporting grid is required. Even, 
shadowless illumination results 
through the use of the exclusive cil 
cular louver design of the panel. 

Use of the new Infinilite floating 
luminous panel cuts costs by elimi- 
nating modular loss, saving costs of 
cutting and fitting ceiling panels to 
wall, and generally requiring no 
alteration of existing air conditioning 
ducts and diffusers or fire sprinkler 
systems. In addition, many installa- 
tions may utilize existing lighting 
fixtures through the addition of more 
lighting elements 

For additional data, ask for item 
P-1135, using the coupon on page 103 


Time switch series 
works on new principle 


A “MOMENTARY CONTACT” time 
switch series, allowing direct auto- 
matic control of low ig lighting 
systems and mechanically-held con- 
tactors, has been announce d by Tork 
Time Controls, Inc., Mount Vernon, 
N. Y. The new series is designed fot 


commercial 
offices, or industrial 


controlling lighting in 
establishments, 
buildings. 

The Tork MC serie yr 
new time switch principle. The 24- 
hour timing dial automatically pro- 
vides a three to five second “on” 
pulse and “off” pulse. On-off times, 
however, are set in the same man- 
ner as a regular time switch—trip- 
per arms are set on the dial the ex- 
act time operation is required. 

For additional data, ask for item 
P-1136, using the coupon on page 103. 


Small cells give louver 
textured appearance 


AN IMPORTANT advancement in 
shielding lighting for comfort and 
beauty is the Cubex aluminum 
louver by Smithcraft Lighting, Chel- 
sea 50, Mass. Designed for use either 
in new installations or in replace- 
ment of existing lighting, Cubex 
le” x %” x ” cells provide 45 x 45 
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degree shielding in a _ low-bright, 
architecturally pleasing medium. 
The cells of the Smithcraft Cubex 
louver are small enough to create a 
textured appearance, yet are large 
enough to attain a high level of :1- 
lumination. 

Manufactured in 2’ x 2’, 3’ x 3’, 
and 4’ x 4’ sizes, Cubex louvers are 
available with a white, non-specular, 
baked enamel finish and in a wide 
variety of colors to correspond with 
various interior decorating schemes. 

For additional data, ask for item 
P-1137, using the coupon on page 103 


Power-actuated tool 
lightweight and safe 


LIGHT WEIGHT, operational sim- 
plicity, afety, and low cost, are 
among the features claimed for the 
new Drive-It Model 77 powder-actu 


ated concrete and steel fastening 





tool now being introduced by Omark 
Industries, Inc., 5001 S.E. Johnson 
Creek Blvd., Portland, Ore. 

Model 77 drives the full standard 
range of 14” and %” drivepins, us 
ing only one caliber cartridge. It is 
easy to load, lock, and fire with 
safety. Though light, it is actually a 
sturdy, heavy-duty piece of equip 
ment. With only fourteen parts, it is 
easy to lubricate and maintain 

Design feature of the Model 77 is 
an interchangeable, integrated bar- 
rel-guard system, which makes pos 
sible rapid adaptation of the tool to 
both general application as well as 
special electrical lathing, and door 
buck work 

For additional data, ask for item 
P-1138, using the coupon on page 103 


Weatherproof a-c motors 
withstand rugged conditions 


A NEW WEATHERPROOF a-c motor 
for use in “outdoor” type applica- 
tions where the motor is subjected 
to extreme moisture or the elements 
is now available from Reliance Elec 
tric and Engineering Co., 24701 
Euclid Av., Cleveland 17, Ohio, in 
all standard speeds in sizes from 
one through 250 hp. 

It is an open motor that exceeds 
NEMA §ssplash-proof requirements, 
and all of its external parts are of 
corrosion-proof cast iron. Shaft 
openings are sealed by a shaft cap 
and slinger. 

The insulation system is com- 
pletely non-hygroscopic. It features 
silicone sleeving, glass-mica slot 
liners, and glass mat top-sticks and 


mid-sticks. The heavy formvar wire 
coils are repeatedly immersed in 
special thermosetting, oil-and-water- 
resistant varnish, then sealed with a 
final coat of special red finishing 
enamel, 

For additional data, ask for item 
P-1139, using the coupon on page 103 


Dry-type power transformers 
have improved sound levels 


DRY-TYP! POWER and lighting 
transformers with new, improved 
designs and sound levels have been 
announced by the Hevi-Duty Elec 
tric Co., Milwaukee 1, Wis. Output 
range from 6 to 2000 kva. All stand 
ard sizes are available in 600-volt, 5 
kv, 8.66 kv, and 15 kv insulation 


classes. 


Sound levels are well within 
NEMA standards. Special trans 
formers with extremely low decibel 
ratings can be supplied for indoo1 
installation in schools, hospitals, and 


similar locations. 

Modern, well ventilated steel cass 
protect the transformers externalls 
while rigid blocking of coils and 
varnish impregnation of the core 
and coil withstand internal stresses 

Wiring compartments are _ easily 
accessible through removable side 
panels or covers Primary and sec 





mae 
== 


ondary leads are marked for rapid 
identification and the nameplate 
carries a simplified wiring diagram 
to facilitate installation. All units 
have floor mounting brackets while 
provisions for wall mounting are 
supplied on the smaller units. 

For additional data, ask for item 
P-1140, using the coupon on page 103. 


Testboard 
(Continued from page 32) 
d-c clock system to simulate 24- 
hour operation; and 
Soldering iron specifically for 
use at the board. 
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Underwriters Listed 
Meets Fed. & REA Specs 


PES 





AS CALLED FOR BY THE 
NATIONAL ELECTRICAL CODE 


@ SAFER 
@ MORE DEPENDABLE 
PREVENTS OVER-FUSING 
AND TAMPERING 
EAGLE Non-Tamp fuses are 
especially constructed to resist 











tampering and stop overfusing. 





they have a different shaped 
base than ordinary fuses which 
makes it impossible to insert 
too large a fuse. A 20 or 30 
ampere non-tamp fuse will not 
fit a 15 ampere receptacle or 
adapter. Similar limitations ap- 
ply to other sizes 


orcay PROFIT BY 
FEATURE TIME 
DELAY 


and 
OVERLOAD 
PROTECTION 


EAGLE 
Non - Tamp 
fuses have 
a patented thermal element. This 
provides a long time lag and pre- 
vents needless blowing on tem- 
porary starting loads of appliance 
motors. In addition, EAGLE Non- 
Tamp fuses protect against ordi- 
nary short circuits like regular 
plug fuses. 
e ELIMINATE NEEDLESS FUSE BLOWING 
e REDUCE FIRE HAZARD 
e REDUCE MAINTENANCE COSTS 

Ask Your Local Eagle Rep For Samples 
F. E. Hopper — 6130 S. W. 47 St. — Miami 
B. Macfadden — Whitewood Rd., Oxford Addition 

— Richmond 
J. M. Tuite — Box 28176 — Dallas 











“Perfection is not an Accident" 
EAGLE ELECTRIC 


MFG. CO., INC. 


LONG ISLAND CITY 1, NEW YORK 
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Because of the flexibility and 
completeness of power and cir- 
cuity provided at the board, 
equipment can be tested, processed 
and repaired, in short order. 

Since this maintenance proce- 
dure has been in effect, it has pro- 
ven to be faster, more economical 
and more efficient than doing the 
work in the production department 
and has permitted the electrical 
maintenance group to do a better 
job than under the previous more 
conventiona] system. 


Remote control 
(Continued from page 54) 


feeder. The receiver-decoder unit 
is mounted in a watt-hour meter 
case with a standard five terminal 
base, and consists of an eight tran- 
sistor FM receiver, two “Vibra- 
sponder” tone sensitive decoders, 
and a magnetic latch relay which 
furnishes an external circuit clo- 
sure. 

A tone signal meant for a par- 
ticular location actuates one of the 
“Vibrasponder” units causing op- 
eration of the capacitor switching 
relay. The entire receiver-decoder 


unit is a plug-in unit, facilitating 
maintenance since any servicing 
can be done in the repair shop with 
a minimum number of spares. The 
new Motorola system is capable of 
controlling 20 capacitor banks or 
combinations of banks on any one 
distribution system. 


Load break switches 
(Continued from page 49) 


nect switch. The complete resistor 
assembly is designed to be easily 
adaptable for mounting on switch- 
es which are already installed in 
the field. At 115 kv for example, 
the resistor assembly simply 
mounts on the existing insulator 
stack which supports the switch 
break jaws. At voltages of 196 kv 
and above where the resistor as- 
semblies are somewhat heavier 
and the cantilever loading on the 
taller supporting insulator stack is 
greater, it is desirable to mount 
the resistor assembly on a sepa- 
rately mounted insulator stack 
adjacent to the one which sup- 
ports the break jaw assembly. The 
use of a separate insulator stack 
mounted on an extension of the 








YOO Oa 


for the job! 


146 Coit St. 


Atlanta Warehouse 
Cc. C. MYRICK 
516 Elm, N. W. 

Atlanta, Georgia 





ALWAYS TOP PERFORMANCE 
... UNDER ANY CONDITION! 


ASK FOR IT BY NAME 


AMERICAN 


Gouded 


ARMORED CABLE 


Pick the most trying conditions under which to install armored cable. Whatever 
they are, you'll find American Bonded already installed in a similar job. The 
reason is that American Bonded is specifically designed and manufactured 
for maximum, trouble-free performance, regardless of conditions. So, for ease 
of installation, and the most for your cable dollar insist on American Bonded 


AMERICAN METAL MOULDING CO. 


Houston Warehouse 
PEABODY BROTHERS 
240 Shea St. 
Houston 2, Texas 


Irvington 11, New Jersey 


Dallas Warehouse 
PEABODY BROTHERS 
3015 Taylor St. 
Dallas, Texas 











switch base prevents contact mis- 
alignment due to wind loading and 
cable whip which would cause mo- 
tion of the larger porcelain assem- 
bly and conceivably could affect 
the continuous and momentary 
current carrying ability of the 
switch. 


Resistor assembly 


The resistor assembly is a 
static device with no moving parts 
and therefore requires no main- 
tenance. It has no effect on the 
continuous or momentary charac- 
teristics of the switch since it is a 
parallel connected device which is 
in the circuit only during the 
opening or closing interval. The 
addition of the resistor assembly 
in no way affects the operating ef- 
fort of the disconnect switch nor 
does it affect its ice-breaking 
ability. No auxiliary apparatus is 
required for its operation and it 
uses no insulating oil or high di- 
electric gas. The resistor assembly 
can be expected to give depend- 
able performance and long life 
without maintenance. 

A complete resistor assembly 1s 
shown installed in a 345-kv dis- 
connect switch (Fig. 5). The normal 
current path is through the main 
blade and break jaw contacts of 
the switch with the resistor by- 
passed. An enlarged view of the 
resistor assembly is shown in 
Figure 6. As the switch mechanism 
is operated, the opening cycle takes 
place in the following sequence: 

(1) The blade is first rotated to 
provide a contact wiping and ice- 
breaking action. This is followed 
by the disengagement of the main 
contacts whereupon a small arc is 
drawn from the ends of the break 
jaws to the blade tip. The arc 
lengthens until the blade tip 
passes the first corona shield or 
arcing contact on the resistor as- 
sembly. 

(2) When the gap from the blade 
tip to the first corona shield de- 
creases to approximately 2 inches, 
the arc transfers readily to the 
shield leaving the break jaw con- 
tact and thereby inserting the first 
group of resistors in series with the 
arc path. 

(3) As the blade continues to 
rise, the arc lengthens between the 
first electrode and the blade tip 
until the tip approaches the second 
shield, when, due again to the de- 
creased gap in air, the arc trans- 
fers to this shield, thereby insert- 
ing the second increment of re- 
sistance in series with the arc. This 
occurs at a gap separation slightly 
longer than for the first are trans- 
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fer, approximately 3 inches. 

(4) The same process is repeated 
as the blade rises toward the top 
of the resistor assembly. The arc 
transfers to the top corona shield 
when the blade tip approaches to 
within about 8 inches of this elec- 
trode. When this point is reached, 
the entire resistance is inserted in 
the are circuit. 

(5) As the blade continues to 
rise still further, the arc lengthens 
until it can no longer sustain itself 
and is extinguished. This occurs 
when the gap between the blade tip 
and the top electrode is about 24 to 
30 inches. 

In this manner, the resistance is 
inserted incrementally and the arc 
length minimized until the entire 
resistance is in the circuit. The se- 
quence reverses on closing, and the 
resistor is not in the circuit elec- 
trically when the switch is com- 
pletely closed. 

The resistor assembly consists of 
carbon block resistors mounted 
within a sealed porcelain weather 
casing. Each unit assembly is de- 
signed for stacking one on the 
other in the same manner as light- 
ning arresters. In order to co- 
ordinate the resistors with the dis- 
connect as described previously, an 
arcing contact connected electri- 
cally to the resistor elements is 
mounted on each flange of the 
stacked assembly. In the higher 
voltage rating such as 345 kv 
(which is illustrated) the arcing 
contact also serves as a corona 
shield. The arcing contacts are ad- 
justable so that they may be co- 
ordinated with the arc of travel of 
the main switch blade. 

The resistor assembly utilizes 
no insulating oil or high dielectric 
strength gas and is designed to 
withstand a voltage across its 
terminals of at least twice normal 
line to ground voltage. The ohmic 
value of the assembly is 1500 ohms 
or several times the surge im- 
pedance of the systems to which 
the resistors would be applied. 


Adequate thermal capacity 


It is important in designing the 
resistor assembly to provide ade- 
quate thermal capacity in the re- 
sistor elements so that they will 
withstand the prolonged exposure 
to current and the resulting heat- 
ing effects which may be realized 
upon opening and immediate re- 
closing of the switch or from sev- 
eral successive operations in a 
short period of time. For this rea- 
son carbon block resistors are used 
rather than wire wound resistors. 
The assemblies are designed and 





tested to have adequate thermal 


capacity to withstand repeated 
switch operation without damage. 

A line of surge suppressing re- 
sistors is now available from 115 
kv through 345 kv which applies 
the design knowledge gained from 
participation in two successful 
field test programs. These resistors 
can be supplied with new discon- 
nect switches or added to existing 
switches already installed in the 
field. 

The extensive field test pro- 
grams have demonstrated that a 
resistor assembly can be coordi- 
nated effectively with a disconnect 
switch to eliminate system over- 
voltages resulting from _ discon- 
necting switch operations under no 
load conditions. These overvolt- 
ages, which have proved harmful 
to system apparatus, can be pre- 
vented by inserting resistance in 
series with the are path formed 
between the stationary break jaw 
contacts and the moving switch 
blade top as the switch opens and 
closes. The addition of the resistor 
has no effect on other operating 
characteristics of the disconnect 
switch itself. Being easily adapt- 
able to existing switch installa- 
tions, the disconnecting switch re- 
sistor should provide a depend- 
able, inexpensive, maintenance- 
free method of eliminating switch- 
ing surge overvoltages. 


Apprentice training 
(Continued from page 23) 


services in old apartment build- 
ings; helping with  sub-station 
ransformer installations and 
switchboard installations up _ to 
15,000 volts; doing underground 
wiring including manholes and 
ductlines; and working on new 
construction, jobs with individual 
metering, control wiring for air 
conditioning, poleline work, etc. 
Always working under = super- 
vision yet given freedom when 
they have proved themselves in 
carrying out jobs independently, 
apprentices cut and thread pipe, 
pull wire, help install switches, 
panelboards, and conduit. 


Record of progress 

During their apprenticeship a 
written record is kept of their 
progress. We gather a composite 
picture of their abilities and per- 
sonalities from the shop superin- 
tendent, job leaders to whom they 
are assigned, and journeymen they 
work with; and I add to this the 
impressions I get in our inter- 
views. An apprenticeship of 576 
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hours must be served. However, 
the talented and _ hardworking 
sometimes ‘qualify for their jour- 
neyman’s examination within 
three years, most require four 
years, and some take five years. 
Our electricians take a battery of 
examinations for their journey- 
men’s license in order to work in 
the District of Columbia, Virginia, 
Maryland, and Pennsylvania. The 
test of their readiness and qualifi- 
cations is the Washington, D. C.., 
exam because it has the highest 
standards. 

We watch the apprentice’s de- 
velopment closely for we are 
eager to retain good material, 
skilled and well-paid electricians. 
During the six-month probation 
period they are paid $1 an hour 
as helpers; those retained who 
proved exceptionally adept are in- 
creased to $1.46 an hour as ap- 
prentices for the first half year; 
those with promise but perhaps a 
little slower development are paid 
$1.30 an hour. Continued develop- 
ment and growth in skill are re- 
warded with a 5 per cent increase 
each six months. 

We have two classifications in 
our mechanical staff: journeymen 


working on jobs for private indus- 
try, and those working on jobs for 
the government. Journeymen on 
private-industry jobs earn $3 an 
hour, job leaders or foremen $3.50 
an hour. Journeymen with the 
skill and ability to meet the gov- 
ernment wage scale get $3.75 an 
hour, job leaders $4 an hour. 

We are ever alert to build per- 
sonnel even beyond the highly 
skilful journeymen. We are seek- 
ing skilled men willing to assume 
responsibility, make decisions, and 
direct men on a job. We are look- 
ing for leaders, for our expansion 
depends on the number of strong 
leaders we develop. Our men are 
conscious of this opportunity from 
the earliest days of their appren- 
ticeship. We provide the incentive 
of a profit sharing plan that job 
leaders and supervisory personnel 
participate in. Of every dollar net 
the company earns, a part is theirs. 


Employee benefits 


Our hospitalization and wage 
insurance policy is explained to 
them, and premium notices are 
paid from weekly wages by the 
bookkeeper. They may buy poli- 
cies to the amount they wish and 


can take the policy with them if 
they should separated 
from our company. 

We make them 
tools at cost, and payments may 
be made from their weekly wages. 

The training program fully 
justifies itself for among our most 
skillful and dependable are those 
who came to us green and grew 
along with us. Some of our most 
valuable have been with the com- 
pany for the 11 years of its exist- 
ence, several have been with us 
five years and over, and a few 
under five years. Our job leaders 
are those who have trained with 
us. 


become 


available to 


Wiring a machine shop 


(Continued from page 25) 


the web of the crane runway I- 
beam, along both sides for the 
length of the building. The build- 
ing was divided longitudinally 
each busway feeds two runs of 
duct. 3usway fusible’ plug-in 
units are numbered, and the re- 
spective machines electrified by 
each bus plug are similarly num- 
bered. 


Throughout the machine shop 
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other approved insulation; rugged terminal screws. All heaters 
are tested under 350 Ibs. hydrostatic pressure, and meet full 
requirements of Underwriters Laboratory. Send for catalog 
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area, a 


wood block floor is in- 
stalled over the concrete. In this 
area, junction boxes have 44-inch 
high rings, and cover plates are 
flush with the finished floor. A 
42-inch adjustment is provided in 
the Walker single duct junction 
boxes to provide precise, final 
leveling. Corners of boxes are 
drilled to receive 2-inch conduit. 
On the concrete floor, boxes are 
furnished with 2-inch rings and 
are flush with the finished con- 
crete floor. 

The raceway is oval- 
shaped and has approximately 17 
Sq. In. cross-sectional area. Duct 
and boxes are corrosion resistant. 


power 


Public utilities meet 


(Continued from page 36) 


tories are being developed on six 
different counties in Virginia and 
West Virginia where various types 
of industries have located. The 
purpose is to provide a guide for 
community leaders and_ utility 
managements on the amount of 
effort justified in 
new plant. 

The 450 representatives of 
utility systems in Virginia and 
West Virginia attending the meet- 
ing also heard James F. Oates, Jr.., 
president, Equitable Life Assur- 
ance Society of the United States, 
New York, discuss philosophy fo 
modern corporate managers. He 
stressed the necessity of keeping 
the public informed concerning 
the essential rightness of the 
American enterprise system and 
overcoming the notion that ‘big- 
ness” is a bad thing in business 
He pointed out that the 
American. corporations 
achieved their size in 


bringing in a 


largest 

have 
proporivion 
to the growth of the nation’s over- 
all economy and many of the 
benefits of the American system, 
including vast research and inven- 
tion would be impossible without 
the sponsorship of large business 
organizations. 


Atomic energy and utilities 

A more technical side of the in- 
dustry was discussed by John W. 
Landis, assistant manager of the 
Atomic Energy Division, Babcock 
and Wilcox Co., Lynchburg, Va.., 
who reported on recent progress in 
the development of atomic power 
by privately-owned electric utili- 
ties. He described several large 
atomic power plants now under 
construction, including the Dres- 
den and Indian Point installa- 
tions, pointing out that private in- 
dustry has made much more 


progress in the atomic field than 
the public realizes. He said the 
research and development pro- 
grams of such manufacturers as 
General Electric and Westinghouse 
working with various. electric 
utility companies offer the best 
promise of making economic 
atomic power generally available 
within the foreseeable future. 
The heard re- 
ports of the Association’s activities 
in the fields of accident preven- 
tion, sales, and rural development 
and they adopted a new public in- 
formation program 
the public relations committee 
The new program will involve 
gathering and distributing to news 
media information on _ over-all 
utility industry matters in the two 


states. 


delegates also 


designed by 


Officers elected 


Hugh D. Stillman, division man- 
ager, Appalachian Co., 
Huntington, W. Va., was elected 
president of the Association. He 
succeeds John C. Parrott, presi- 
dent, Roanoke Gas Co., Roanoke, 
Va. 

Other officers elected were H 
Atwood Hitch, vice president, Vir- 


Power 


ginia Electric and Powe Cr 
Richmond, Va., as first vice pr 
dent: Eric C. Summers, execufiv 
vice president, Monogahela Pow- 
er Co., Fairmont, W. Va., as second 
vice president; W. F. Keehne, as- 
sistant treasurer, Appalachian 
Power Co., Roanoke, Va., as 
treasurer: and A. T. Ellett, secre- 
tary-treasurer, Roanoke Gas Co., 
Roanoke, Va., as assistant treasur- 
er. 


Washington churches 


(Continued from page 2/) 


that 


valuable space was saved ove! 
necessary for a central heating 
system. 

When you consider that the ten 
heat pump units needed a total of 
only 125 square feet (12.5 square 
feet per unit) and that t 
did not require a fireproof 
with thick fireproof walls and 
ceilings, and a large chimney, the 
heat pump takes on stature. Pil- 
grim uses their equipment rooms 
for mimeograph production work, 
and general church storage 

The flexibility of the heat pump 
is one of its principal sets. We 
had the opportunity t 


his space 


room 
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plan the entire building at Pilgrim 
and its interior, and then fit in the 
heating and cooling plant to suit. 
Heat pumps can be placed any 
where from basement to attic in- 
cluding a crawl space or roof loca- 
tion, if necessary. The floor plans 
showing the convenient location 
for the heat pumps at Pilgrim are 
shown in accompanying illustra- 
tions. 

Our overall master plan for this 
church was such that only one half 
was built at this time. By using 
heat pumps, only the necessary 
heating and cooling for the present 
structure was purchased. By com- 
parison, a central system would 
have meant that space and capaci- 
ty of the equipment would have 
had to be such as to provide for an 
entire total plant when and if 
needed. 

This could have been five years 
in the future, and yet, the capital 
investment would-have been much 
greater at this time to provide 
heating and cooling. In addition, 
the heating and: cooling equipment 
would have been much larger than 
necessary. Consequently, the ef- 
ficiencies of the equipment would 
have been lower and the operating 
costs would have been greater. 
When the next and final increment 
is planned for this building, the 
needed heat pumps of proper size 
to accommodate only that incre- 
ment, will be added to fulfill those 
requirements. 

By using these heat pumps in 
more than one group, the neces- 
sary duct work for supply and re- 
turn was reduced in size and lo- 
cated where its appearance did not 
cause objections. In this particular 
instance, for the worship sanctu- 
ary, they were placed on the roof 
entirely out of sight. 

The capital cost to install this 
heating and cooling plant was less 
by using the heat pumps than it 


would have been with the so-called 
conventional system, thus saving 
capital, which was borrowed, to- 
gether with the interest. It satis- 
fied the Congregation because it 
was most for the money. In this in- 
stance, the church building com- 
mittee estimated the savings as 
approximately $15,000.00. 

The physical dimensions for 
both floors gave a total volume for 
use at 190,000 cubic feet, and it 
was built and equipped and 
furnished for $0.89 per cubic foot, 
which speaks for itself. Equipment 
included a complete electric kitch- 
en, and also total electric capacity 
for doubling the electric kilowatt 
connected load when the school 
and social hall increment are 
needed in the future. 


Leg-saving service 
(Continued from page 34) 


actually do, they’d be very apt to 
discover that on an equable basis, 
their overhead exceeds that of a 
shop working six men and six 
trucks. 

“Operating under this rosy de- 
lusion, end of the year finds the 
small and uncalculating contractor 
winding up with a net profit that 
hasn’t exceeded the wages earned 
previously as a journeyman. 

“The sad part of this sorry situ- 
ation is that such men have in the 
meantime, knocked the props out 
from under legitimate business. 
According to their lights, they’re 
busy. Sure they are. They’ve taken 
some wiring jobs at starvation 
wages and they’re getting the 
work all right. But they’ve be- 
come poor credit risks in the in- 
terim. 

“The supply house that lets such 
contractors snowball their credit 
is doing its customers a disservice. 

“Assuming the contractor part- 


nership owns a modest capital and 
something turns up that depletes 
their cash reserves, they’re quite 
apt to wheedle an advance pay- 
ment on a new job in order to help 
square accounts with their whole- 
saler. Thus there has always to be 
a succession of more and new jobs 
in a “rob Peter to pay Paul” fash- 
ion. 

The wholesaler is thereby con- 
tributing to the financial de- 
linquency of his customers in his 
honest desire to help them. The 
industry is hurt because price 
levels are toppled, and it is con- 
ceivable that somewhere along 
the line costs must be boosted to 
recoup losses, so the public pays. 

“Price schedules are dumped 
overboard into the sea of potential 
bankruptcy because the unwitting 
contractor needs more and more 
work, and he takes this for less 
and less in order to meet his ob- 
ligations. 

“Such snowballing is highly 
detrimental to the entire field of 
contracting. Yet the housewiring 
jobs which many of these begin- 
ning contractors are out to snare 
should pay better than commercial 
work which often simmers down to 
a diminishing and lowly four and 
five per cent profit category.” 

Brannon points out that the 
public must not be short-changed. 

“Adequate wiring is a must to- 
day,” he says. “Why should a 
$25,000 house have only a 100 amp 
service when the electrical con- 
tractor could upgrade it to 200 
amp, thus avoiding penalizing the 
eventual purchaser of the house 
and saddling him with later ex- 
pense in future expansion of his 
electrical requirements? 

“Sure the general contractor’s 
desire is to build so as to assure a 
maximum profit, but it is up to the 
contractor to show him the folly 
of an inadequate wiring installa- 
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tion which may later reflect upon 
his reputation as a builder. 

“So what happens? Along comes 
a brother electrical contractor who 
underbids and cheapens the ma- 
terial to be used on the job. On 
the surface, the general contractor 


thinks he’s getting the same 
caliber job just because it earns a 
certificate of inspection. 

“Thus the contractor operates to 
his own undoing. He gives away 
his fixtures; he’s more inclined to 
grade downwards than upwards. 
In his anxiety to land the job, he 
assures the customer he doesn’t 
need this and he doesn’t need that 
and this is just as good because it 
will pass inspection. Result is, 
everybody suffers.” 

Brannon feels that wholesalers 
would do well to deny over- 
extended credit to new contractors 
of unproven stability. “We are at- 
tempting to enlist wholesalers as 
associate members of our electrical 
association so they will better 
understand our problems, and we 
theirs. 

“They could participate in our 
discussions, present their products 
to the assembled membership; if 
any stones are thrown they can 
throw them back, refute charges, 
explain away apparent injustices 
and iron out misunderstandings to 
our mutual benefit.” 


Metal surfaces 
(Continued from page 51) 


thinness or rust spots, repainting 
is in order. The choice of color is 
important here since the American 
Standards Association, after ex- 
haustive studies, has recommended 
three specific shades of grey paint. 
In addition, a color which con- 
tains aluminum is available to lend 
added sun-heat reflection. While 
paint is needed for weather pro- 
tection, there can be, too, much of 
a good thing here in so far as 
building up the heat loss capacity 





seconds in the viscosity control cup 
or about 1.2 on the hydrometer. 

It is recommended that the 
pump have no less than 1 inch in- 
take and that discharge lines be 
equipped with gears rather than 
the conventional impeller com- 
mon to centrifugal units. The 
pump should be of sufficient ca- 
pacity to provide a flow of ap- 
proximately 6 to 8 gallons of paint 
per minute with the pump op- 
erating at comparatively slow 
speed. Experience with rubber 
vane type impellers in the pump 
indicates that slightly higher 
speeds are possible with this unit. 


Spray painting 


This method is well adapted to 
reaching complicated assemblies 
and hard to reach surfaces where 


brush application is impossible. 
Extension nozzles get into tight 
places and the advent of the 


“Skyworker,” a hydraulically op- 
erated boom with dual baskets at 
the extremity gets the men into 
positions once possible only with 
expensive staging. Care must be 
taken to see that paint is not de- 
posited on other buildings, cars, or 
equipment. Opportune' weather 


plus canvas screens are recom- 
mended. 

The use of the new synthetic 
transformer coolants has caused 


the paint chemists to develop a 
new line of acid resistive paints. 
Such paint must be selected to of- 
fer maximum protection and re- 
sistance against the specific trans- 
former coolant employed and also 
against the detergents used in the 
cleaning. Similarly, special paint 
should be considered for subway 
transformers. Such vault-installed 
units must have special coatings 
capable of withstanding salt, con- 
taminated water, acids, and alkalis 
prevalent in the air. 


Reconditioning substations 


With ever widening use of 
aluminum as electrical substation 
material there is a decrease of the 
combating of rust and corrosion 
problems. For galvanized equip- 
ment, we must from time to time 
perform the task of repainting 
where the zinc coating has broken 
down. Periodic inspection and 
paint-up programs are recom- 
mended. to catch these conditions 
before they get out of hand. Two 
factors determine how well the 
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Flow coating 


The drums, hose, pump, and drip 
trays used for the stripping opera- 
tion on transformers can be used 
for the flow application of paint. 

The flow coating consists of 
pumping the paint to the top of the 
unit and permitting it to flow 
down the fins and other projec- 
tions until they are all well cov- 
ered. For effective covering, the 
paint utilized in flow coating 
should be thinned to 18 to 20 
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COLORFUL NEW CATALOG-— 
Lighting Dynamics announces the pub- 
lication of its new 168-page catalog. 
It’s crammed with a whole new line of 
advanced design fixtures. New archi- 
tectural ideas for use of the fixtures 
are shown, and highly accurate photo- 
metrics — all done with the zonal inter- 
flectance method. It’s easy-to-read and 
use. It has a striking cover in four 
colors — all embedded in plastic. The 
catalog is loose-leaf with a multiple 
ring binder. Each catalog is registered 
so owners automatically receive regu- 
lar additions of new pages on fixtures 
through the mail. Free copies may be 
obtained by a letter on your company 
stationery to: LIGHTING DYNAMICs, 802 
W. WHITTIER BLVpD., WHITTIER, CALI- 
FORNIA OR LIGHTING DYNAMICS, 8700 
AMBASSADOR Row, DALLAS, TEXAS. 





galvanizing lasts—the quality of 
the original coating and the type 
of exposure to which it is sub- 
jected. Thirty years of service is 
average when the zinc is well ap- 
plied and the exposure is average. 
Zine thins out on the upper sides 
of the structure where the ultra- 
violet rays are most intense—the 
edges of bolt threads, and the thin 
edges of flanges where the coating 
is least thick. Discoloration occurs 
before rusting, and this is the stage 
to catch the trouble. 


Code discussion 
(Continued from page 75) 


ditions since the overcurrent de- 
vices are permitted to be set at 
125% of full-load current. Hence 
the motor would not be protected 
unless three overcurrent protective 
devices were installed—one in each 
phase. 

Devices which are designed to 
respond to a drop in voltage would 
not suffice for protection against 
single-phasing in such instances 
because a rotating motor has an 
almost normal voltage maintained 
across all of its terminals as a re- 
sult of the generated voltage in 
the inactivated circuit. 


Tripping devices using CT's 


Note 1 following table 28 per- 
mits the use of either a series trip 
in each ungrounded conductor 
mounted on the circuit-breaker 
and which carries the full-load 
current, or tripping devices which 
are connected to the secondary 
side of current’ transformers. 
Where trip coils are energized 
from current transformers, instead 
of carrying full current, two such 
tripping devices instead of three 
may be connected to three current 
transformers provided that the 
over-all effect is the same; that is, 
provided that the design is such 
that an overload in any of the 
ungrounded conductors will cause 
the circuit-breaker to open all of 
the ungrounded conductors. 

Note 2 permits a special ar- 
rangement for the following sys- 
tems: 3-wire, 3-phase ungrounded; 
3-wire, 3-phase grounded neutral; 
3-wire, 3-phase with the mid-point 
of one phase grounded; and 4-wire, 
3-phase grounded neutral. The 4- 
wire, 3-phase ungrounded neutral 
is not included in this special pro- 
vision which permits the secondary 
tripping device to consist of three 
current transformers and “two 
secondary overcurrent tripping 
devices with a residual current 
tripping device of a lower range.” 


The residual trip in such a case 
has no flow of current and hence 
does not operate on balanced over- 
loads. If the overloads become ex- 
cessive, the two secondary over- 
current devices activate the break- 
er. In the event of a ground, how- 
ever, the load becomes unbalanced 
and the residual device trips the 
breaker. Since it is required to be 
of a lower rating, it will trip on a 
ground fault current of lower 
magnitude than that required to 
trip the breaker on a_ balanced 
overload. 

Note 3 following table 28 seldom 
applies. It is there—just in case. 
Fortunately, standard protective 
devices are as readily available as 
the equipment to be _ protected. 
Therefore, it will not be necessary 
to combine circuit-breakers and 
fuses in the same protective de- 
vice and thereby invite wholesale 
motor burn-outs as a result of 
single-phasing due to the imprac- 
ticability of setting circuit-break- 
ers to open at the exact melting 
point of fuse links. 

There are three basic types of 
overcurrent protective devices 
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which are acceptable under Code 
standards for protection against 
overcurrents due to short-circuits 
and ground faults. Each of these 
basic types can be further divided 
into many classifications according 
to the design and operating char- 
acteristics of each. The three basic 
types, however, are the following: 
(1) fuses, (2) direct action trip cir- 
cuit-breakers, (3) relays. 

Fuses are used on high-voltage 
as well as on low-voltage systems 
and are thermally operated. Al- 
though less accurate than relays, 
they are considered by many to be 
comparable to low-voltage, direct- 
acting circuit-breakers. The time 
needed for circuit-clearing action 
is usually comparable to that re- 
quired for such low-voltage break- 
ers on high currents, and is usually 
more rapid than the breakers on 
low currents. Fuses have the dis- 
advantage of operating singly, 
leaving other portions of the circuit 
in operation which could result in 
burn-outs unless they are other- 
wise protected. 

Direct action trip circuit-break- 
ers include the type supplied by 
the secondaries of current trans- 
formers. On circuits of 600 volts 
and lower, the series trips usually 
carry full current. On circuits 
above 600 volts, the trips are 


usually connected to secondaries 
of current transformers. Direct ac- 
tion trips of either type are usually 
not used on voltages above 2,400. 

Some circuit-breakers are ad- 
justable and some are non-adjust- 
able. The non-adjustable type are 
required to be used on standard 
branch circuits as defined in 
Article 210. This non-adjustable 
feature required by the Code, how- 
ever, has become a mockery now 
that some manufacturers have de- 
veloped 50-ampere breakers which 
are interchangeable with 15-am- 
pere sizes by the simple procedure 
of lifting one out and snapping the 
other in its place. Like fuses, di- 
rect action trip breakers are less 
accurate than relays. 

Relays provide the most accurate 
protection of any of the three basic 
types of overcurrent protective de- 
vices. They are the most expensive 
and are usually used only on the 
more expensive equipment. This 
type of protective system is usually 
designed by engineers to fit the 
particular needs of each installa- 
tion. Relay protective devices are 
adjustable, not only in regard to 
current-tripping values, but also in 
regard to the time element. 

These relays are usually con- 
nected to the secondaries of poten- 
tial transformers and _ current 



























transformers. They can detect di- 
rection of current, and if neces- 
sary operate on only one of these 
directions; they can measure line 
impedance, the distance and direc- 
tion of a fault, the differences in 
current values in different portions 
of a circuit; operate on a predeter- 
mined unbalance, a combination of 
current and potential, or on either 
of the two separately; or they can 
function, in the manner of a direct 
trip or a fuse, on the current 
magnitude only. 

One type of relay (for differen- 
tial protection) is referred to in 
section 4424-c of the Code for mo- 
tor overcurrent protection on cir- 
cuits of over 600 volts. (See the 
September issue of ELECTRICAL 
SouTH for our discussion of this 
particular type of relay. See 
sketches in this issue for possible 
uses of other types). 

In the next issue, we will com- 
plete our discussion on over-cur- 
rent protection. After overcurrent 
protection, we will discuss another 
very important article of the Code 
—Grounding. 

Answers to Code test questions 
are as follows: (1. F section 2404) 
(2. F sec. 2404) (3. T 2404) (4. F 
2408) (5. T 2408) (6. b 2408) (7. ¢ 
2408) (8. a 2410) (9. a 2411) (10. a 
2411). 
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Following is a list of MANUFACTURERS’ AGENTS who represent 
Advertisers appearing in this issue of ELECTRICAL SOUTH. Consult 
the Advertisers’ Index on the preceding page for quick location of ads. 


ALABAMA 


Birmingham 


Beaven, W. H. 
M & W Elec. Mfg. Co., Inc 


Belcher & Assoc 
Jasper Blackburn Corp. 
Buchanan Elec. Prods 
Corp 


Chapman & Co., Cary 
Bar-Brook Mfg. Co. 
Fullman Mfg. Co. 
Royal Elec. Co. 


Eshelman & Co., Jos. W. 
I-T-E Circuit Breaker Co 


Glean Agency, G. W. 
Kuhlman Elec. Co 
Preformed Line Prods. Co 


Greer, Z. B 
Appleton Electric Co. 


Howarth Co., Inc., J. L. 
The Fanner Mfg. Co. 





Landers Co., L. Morris 
Accurate Mfg. Co. 


Morrison, Robert S. 
Frank Adams Elec. Co. 


Osgood & Associates 
Sorgel Elec. Co 
Universal Pole Bracket 

Corp 

Richey, Elwyn B 

O. Z. Elec. Mfg. Co., Inc. 


Sharley Eugene T 
P-W Industries, Inc. 


ARKANSAS 


Little Rock 


Lloyd Co., Chester R 
All Steel Equipment Co 


Nichols, N. B 
Frank Adams Elec. Co. 
Light & Power Utilities 
Corp 
Tomic Sales & Eng. Co. 


Stout & Co., Curtis H. 
Kuhlman Elec. Co, 
Preformed Line Products 


Pine Bluff 


Gregory-Salisbury & Co. 
I-T-E Circuit Breaker Co. 


DELAWARE 


Wilmington 


Cline, L. W. 
Lewis Elec. 
Equip. Co. 
J. A. Weaver Co. 
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DISTRICT OF COLUMBIA 
McGrady Co., Frank C 
Tomic Sales & Eng. Co 


Quick, James P. 
Bulldog Elec. Prods. Co. 


FLORIDA 


Clearwater 


Cooke & Assoc. 
M & W Elec. Mfg. Co., Inc 


Ramussen, Elmer 
Frank Adam Elec. Co, 


Daytona Beach 


Hughes Supply, Inc 
Kuhlman Elec. Co 


Eustis 


Geo. L. Carlisle, Robert P. 
Smith & Co. 
I-T-E Circuit Breaker Co. 


Fern Park 


Rowan, J. E 
J. A. Weaver Co 


Ft. Lauderdale 


Kulmann & Peria, Assoc 
Tomic Sales & Eng. Co 


Smith, Chester W. 
Sorgel Elec. Co. 


Jacksonville 


Belcher & Assoc., Inc 
Jasper Blackburn Corp 
Preformed Line Products 

Co. 


Bronsvel, Robert C. 
Adalet Mfg. Co 
Tomic Sales & Engineering 
Co. 


Collins & Etheredge 
Blackhawk Industries 


Fyler, Anson Co. 
The Fanner Mfg. Co. 


Smith & Co., Robert P. 
I-T-E Circuit Breaker Co. 
P.W Industries 


George Weeks & Associates 
Gibson Mfg. Co. 


Lake Wales 


Carter-Moody Agency 
B & C Metal Stamping Co. 


Miami 

Belcher & Assoc., Inc 
Performed Line Prods. Co 

Chapman & Co., Cary 
Bar-Brook Mfg. Co. 
Fullman Mfg. Co 


Electrical Mfg. Sales Co. 
M. Stephens Mfg. Co 


Fisher, Bryan P. 
Frank Adam Elec. Co 


Ken Hill 
Smithcraft Lighting Div 


Hopper, F. E 
Eagle Elec. Mfg. Co 


Hopper & Assoc. 
All Steel Equip., Inc 


Lee-Smith Co 
P-W Industries 


McWhorter Inc., John S 
Gedney Elec. Co 


Suchman & Coulter, Inc 
American Metal Moulding 


oO. 
Royal Elec. Co., Inc 


Mt. Dora 


Hill, Kenneth H 
Smithcraft Lighting Div 


Ormond Beach 


Fulwiler, J. T 
Federal Pacific Electric Co 


Riverview 


Bill Crichton & Associates 
Accurate Mfg. Co 


Sarasota 


Hughes Supply, Inc 
Kuhlman Elec. Co 


St. Petersburg 


Belcher & Assoc 
Jasper Blackburn Corp 
Performed Line Prods 


Fulton, Wm. A 
O. Z. Electrical Mfg. Co., 
Inc 


Hughes Supply Inc 
Kuhlman Elec. Co. 


Tallahassee 


Carter-Moody Agency, Inc 
B & C Metal Stamping 
The Fanner Mfg. Co 


Tampa 


Collins & Assoc., John R 
Blackhawk Industries 


Smith & Co., Robert P 
I-T-E Circuit Breaker Co 


GEORGIA 


Atlanta 


Belcher & Assoc., Inc 
Jasper Blackburn Corp 


Berry-Elsberry Co., Inc 
Elliott Elec. Prod. Co 
Tomic Sales & Eng. Co 


Camp Co., D. D 
A. H. Massey, Inc 


Chapman & Co., Cary 
Bar-Brook Mfg. Co 
Fullman Mfg. Co 
Royal Elec. Co 


Commagere, Felix J 
Elgo Shutter Mfg. Co 


Davis, Frank B 
Accurate Mfg. Co 


Dickson Sales Co 
J. A. Weaver Co 


slectrical Insulation 
Suppliers Inc 
Helwig Co 


Goeke, L. G. & Associates 
Helwig Co 


Griffin & Griffin 
Blackhawk Industries 


Hinson, Walter M 
B & C Metal Stamping Co 


Hoffman, Robert 
Smithcraft Lighting Div. 


Hopper & McCoy, Inc 
All Steel Equip. Co 


Geo. R. Koeln & Co 
Pyle National Co 


Landers Co., L. Morris 
Accurate Mfg. Co 


Loyd, Inc., Ernest T. 
J. A. Weaver Co 


Milner & Co., W. J 
Light & Power Utilities 
Corp 
The Perfeclite Co 


Myrick, Jr., C.C 
American Metal Molding 
Co 
Gedney Elec. Co 


Osgood & Assoc 
Sorgel Elec. Co 
Universal Pole Bracket 
Corp. 
Perry, Jr., J. J 
Evans Metals Co 














































Rhodes, Paul K. 
Whitney Blake Co. 


Sessoms, Perry 
Adalet Mfg. Co. 


Tri-State Utility Prods. 
The Fanner Mfg. Co. 


Whitman Associates 
O. Z. Electrical Mfg. Co. 
Inc. 


Avondale Estates 
Junghans, H. L. 

Frank Adam Elec. Co. 
Decatur 


Ewing, Dale 
Tomic Sales & Eng. Co. 


Moultrie 


Tri-States Utility Prods. 
The Fanner Mfg. Co. 


KANSAS 


Kansas City 


Zimmerman Sales Agency 
Helwig Co. 


Wichita 


Herd, T. C. 
Federal Pacific Elec. Co. 


Zimmerman Sales Agency 
Adalet Mfg. Co. 


Diamond Wire & Cable Co. 


Helwig Co. 


KENTUCKY 


Covington 


Bracke Co., H. E. 
Frank Adam Elec. Co. 
Gedney Elec. Co. 
Sorgel Elec. Co. 


Louisville 


Chick & Co., L. P. 
Southwire Co. 


Pfeiffer, Charles 
Perfeclite Co. 


Shouse-Reed Co. 
The Fanner Mfg. Co. 


Weyhing, Louis J. 
Light & Power Utilities 
Corp. 
J. A. Weaver Co. 


LOUISIANA 


Baton Rouge 
Gregory-Salisbury & Co. 
I-T-E Circuit Breaker Co. 
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Metairie 


Fulton, William 
American Metal Moulding 
Co. 


Hauk, R. C. 
The Fanner Mfg. Co. 


Roan, James 
M & W Elec. Mfg. Co. 


New Orleans 
Associated Mfgrs. Agents 


Champion Lamp Works 
Light & Power Utilities 


Corp. 
Smithcraft Lighting Div. 
Vulcan Elec. Co. 


Baldridge Co., Fred 
Elliott Elec. Prods. Co. 


Chapman & Co., Cary 
Fullman Mfg. Co. 
Royal Elec. Co., Inc. 


Duncan Electric Mfg. Co. 
All-Steel Equip. Co 


DuPont Wachter & Co. 
Jasper Blackburn Corp. 


Gregory-Salisbury & Co., Inc. 
I-T-E Circuit Breaker Co. 


Hagan Co., E. J. 
B & C Metal Stamping Co. 
Gedney Elec. Co. 
A. H. Massey, Inc. 


Jones-Philibert & Co. 
Tomic Sales & Eng. Co. 


Keller, W. J. 
Frank Adam Elec. Co. 


Kleinschmidt, Charles 
Smithcraft Lighting Div. 


Laubersheimer, R. J., Jr. 
Perfeclite Co. 


New Orleans Armature Works 
Helwig Co. 


Ong, R. M. 
Tomic Sales & Eng. Co. 


Redmann, S. M. 
Pyle National Co. 


Stout Curtis H. 
Kuhlman Elec. Co. 
Performed Line Prods. Co. 


Shreveport 


Butler & Land 
I-T-E- Circuit Breaker Co. 


Williamson Sales Co. 
Southwire Co. 


MARYLAND 


Baltimore 


Auer, Robert P. 
Fullman Mfg. Co. 


Barrington Assoc. 
Blackhawk Industries 


Daniels, L. J., Inc. 
O. Z. Electrical Mfg. Co., 
Inc. 


Dunlop Lighting 
Smithcraft Lighting Div. 


Esposite, C. E. 
All Steel Equip., Inc. 


Gerstenberg, E. A. 
Frank Adam Elec. Co. 


Hale, James H. 
Tomic Sales & Eng. Co. 


Meyer, Jerome K. 
Sorgel Elec. Co. 


Specialty Electrical Sales Co. 


J. A. Weaver 
Walker & Rosche’ 
Pyle National Co. 
Towson 
Burgess, Roy J. 


Jasper Blackburn Corp 
Southwire Co. 


MISSISSIPPI 


Jackson 


Gregory-Salisbury & Co. 
I-T-E Circuit Breaker Co. 


Lloyd Co., Chester R. 
All Steel Equipment, Inc. 


Curtis H. Stout, Inc. 


Performed Line 
Products Co. 


MISSOURI 


Berkeley 
Skok, Thomas J. 
Helwig Co. 
Jefferson City 
Harty, A. J. 
Whitney Blake Co. 
Kansas City 


Anderson, Robert Co. 
Gibson Mfg. Co. 


Fleming & Co. 


B & C Metal Stamping Co. 


Fullman Mfg. Co. 
Smithcraft Lighting Div. 
Sorgel Elec. Co. 


Gershon, L. S. 
Royal Elec. Corp. 


Gilbert Co., Jack M. 
Vulean Elec. Co 


Hodges Co., Tom 
Tomic Sales & Eng. Co. 


B. L. McCreary & Son 
Frank Adam Elec. Co. 


Miller, Arthur G. 
Kuhlman Elec. Co 


Pauler Sales, E. A. 
All Steel Equip., Inc. 


Power Specialties Co. 
P-W Industries 
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Schooler-Gorman Co 
A. H. Massey, Inc 


Stover-Andrews Co 
Perfeclite Co 

Ward Co., Chas. I 
The Fanner Mfg. Co 


Wendegatz, L. G 
Performed Line Prods. Co 


Kirkwood 


Martin Co., Ray 
Tomic Sales & Eng. Co 


Springfield 


Boggs & Co., Ivan 
The Fanner Mfg. Co 


St. Louis 


Ajax Electrical Sales Co 
M & W Elec. Mfg. Co 
Southwire Co 


Bleil, Wm. P. 
Elgo Shutter Mfg. Co 


Bullivant, F. J 
Helwig Co 


Cooley, Carlton : 
Performed Line Prods. Co 


Douglas, Chas H 
Sorgel Elec. Co 


Hisserich & Koerner 
Associates 
Light & Power Utilities 
Corp 
Smithcraft Lighting Div 


Keely, R. J., Jr 
Eagle Elec. Mfg. Co., Inc 


Kemp Electric Sales Agency 
P_W Industries 


Mollerus, Francis J 
Tomic Saies & Eng. Co 


Rottman, O. H 
Frank Adam Elec. Co 


Sampson & Son, C. J 
Accurate Mfg. Co 


Scheetz, Elmer 
J. A. Weaver Co 


Walter, F. P 
Fullman Mfg. Co 


Wood & Anderson 
Gedney Elec. Co 
Webster Groves 


Hinchman, R. F. 
All Steel Equip., Inc 


NORTH CAROLINA 


Charlotte 
Berry Co., W. H 
M. Stephens, Inc 
Bothwell, Harold H 
Smithcraft Lighting Div 


Clouse, H. A 
Federal Pacific Elec. Co 
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This listing of Manufacturers’ Agents is published as a convenience, and not as a part of the advertising 
contract. Every care will be taken to index correctly. However. no allowance can be made for errors, 
or for failure to insert. We will appreciate your calling to our attention any corrections or omissions 
promptly. Only manufacturers’ agents are listed here. 








Gilliam Co., E. H. 
I-T-E Circuit Breaker Co 


Hasbrouck, W. W 
M. Stephens Mfg. Co 


Hilton, A. F 
Perfeclite Co 


Hogshead Co., G. M 
Elliott Elec. Prods. Co 


Lassiter Sales Co., W. H 
Accurate Mfg. Co 


Lombardi Co., E. F 
B & C Metal Stamping Co 
Jasper Blackburn Corp 


Lumpkin Co., Paul 
Bulldog Elec. Prods. Co 


Rudisill Assoc., Jake 
The Fanner Mfg. Co 


Schwarz, James I 
A. H. Massey, Inc 


Tindal, Norman E 
O. Z. Electrical Mfg. Co., 
Inc 


Greensboro 


Byrd, Wilson P 
Gedney Elec. Co 


Chapman & Co., Cary 
Bar-Brook Mfg. Co 
Fullman Mfg. Co. 
Royal Elec. Corp 


Dickson Sales Co 
J. A. Weaver Co 


Hopper & McCoy 
All Steel Equip., Inc 


Miller, Max I 
Sorgel Elec. Co 


Sherrill, Paul 
A Massey, Inc 
Raleigh 


Andrews & Co 
Kuhlman Elec. Co 


Gill, Allen G 
American Metal Moulding 





Co 
M & W Elec. Mfg. Co., Ine 


Hicks, M. H 
Whitney Blake Co 


OKLAHOMA 


Jenks 

Parker, Wayne G., Co. 
Royal Elec. Corp 

Lawton 


Cox, C. W. 
Southwire Co. 
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Oklahoma City 


Berry, Inc., Paul 
O. Z. Electrical Mfg. Co., 
Inc. 
Sorgel Elec. Co. 


Cole Co., John H 
Helwig Co 


Hammon, Clyde V. 
Light & Power Utilities 
Corp 


Ramsey Co., R. C 
P-W Industries 


Sullens, Ray 
Frank Adam Elec. Co 
Tulsa 


Anderson, C. B 
Performed Line Prods. Co 


Barwick, Wm. D 
American Metal Moulding 
Co. 


Lubbert, Elmer W 
Frank Adam Elec. Co 


Nott, Bert 
Smithcraft Lighting Div 


Parker Co., Wayne G 
Royal Elec. Corp 
Peabody Bros 
American Metal Moulding 
Co. 


Peterson, V. H 
Bulldog Elec. Prods. Co 


SOUTH CAROLINA 


Columbia 


Engineering Sales Co. 
Performed Line Prods. Co 


Greene, G. W 
O. Z. Electrical Mfg. Co., 
Inc. 


Richardson, James B. 
Kuhlman Elec. Co 
Tomic Sales & Eng. Co., 

Inc. 


Trowbridge, Norman 
Federal Pacific Elec. Co 


TENNESSEE 


Chattanooga 
Craig-Owen 


Light & Power Utilities 
Corp. 


Johnson City 


Lancaster Associates 
Elgo Shutter Mfg. Co. 


Knoxville 


Pettyjohn Co., John G 
Kuhlman Elec. Co 


Pitner, Clarence E 
O. Z. Electrical Mfg. Co., 
Inc 


Turbyville, Chas. B 
Adalet Mfg. Co 


Memphis 


Fitts, Lloyd D 
B & C Metal Stamping Co 
Gedney Elec. Co 


Gregory-Salisbury & Co 
I-T-E Circuit Breaker Co 


Rosebrough, L. B 
Universal Pole Bracket 
Corp 


Southland Sales Agents 
Jasper Blackburn Corp 
The Fanner Mfg. Co 
J. A. Weaver Co 


Stout & Co., Curtis H 
Preformed Line Prods. Cc 


Torkell, E. E 
Kuhlman Elec. Co 


Nashville 


Finney, Collin 
Smithcraft Lighting Div 


Hopper & McCoy 
All Steel Equip., Inc 


Matthews, Jim 
Tomic Sales & Eng. Co 


Southland Sales Agents 
Jasper Blackburn Corp 


The Fanner Mfg. Co 
J. A. Weaver Co 


TEXAS 


Amarillo 


Anderson Co., C. B 
Preformed Line Prods. Co 


Butler & Land 
I-T-E Circuit Breaker Co 


Dallas 


Anderson Co., Geo. E 
Accurate Mfg. Co 
Bar-Brook Mfg. Co 


Boruch-Johnson Co 
Light & Power Utilities Co. 


Burrus & Matthews 
J. A. Weaver Co 


Butler & Land 
I-T_E- Circuit Breaker Co. 


Fain Assoc 
A. H. Massey, Inc. 


Galvin Sales Co 
Smithcraft Lighting Div. 


Glidden Eng. & Equip. Co. 
Sorgel Elec. Co 


Gunn, Clarence A 
Whitney Blake Co 


Hodges, Tom J 
Diamond Wire & Cable Co. 


Huemmer, Walter J 
Perfeclite Co 


Meece, James H 
Frank Adam Elec. Co 


Miller Co., Harry A 
B & C Metal Stamping Co 


Morgan Co., Jack 
Gedney Elec. Cx 


Musgrove Co., Curtis 
Jasper Blackburn Corp 
Kuhlman Elec. Co 


Nuro Co 
Royal Elec. Corp 


Peabody Bros 
American Metal Moulding 





In 


Robertson, Inc., Elgin B 
Preformed Line Prods. Co 


Robertson & Co., Jim 
Fullman Mfg. Co 


Stephens, V. E 
Perfeclite Co 


Tuite, James 
Eagle Elec. Mfg. Co 
Gibson Mfg. Co 


Valkus-Kissell Sales Agency 
Diamond Wire & Cable Co 


Ward Co., L. R 
The Fanner Mfg. Co 


White, Robert F 
Vulcan Elec. Co 


Williamson Sales Co 
Southwire Co 


El Paso 


Adams, Fred H 
Tomic Sales & Eng. Co 


Electrical Engineering & 
Sales Corp 
Federal Pacific Elec. Co 


McCain, J. E 
Helwig Co 





















































































at te LOWEST COST YET! 


You asked for such a fan — and here it is . . . the new BAR- 
BROOK BREEZEBUILDER-K, designed with your needs in mind. 
It's easy to install and operate, presents an attractive ap- 
pearance and is /ower in price than any other Bar-Brook attic 
fan ever offered. 


Still, BREEZEBUILDER-K gives you top performance .. . up 
to 12,500 cfm with only a 1/3 H.P. motor. Comes in three 
compact sizes, with 30, 36 and 42-inch fan blades. And the 
attractive aluminum shutter assembly is completely automatic, 
adds to the decor of any room. 


FEATURES 


Quiet, rubber-mounted dual ball bearings 
Permanent "'sealed-in" lubrication 

Air deliveries from 7,000 to 12,500 cfm 
Rubber-cushioned motor mount 

Fan guaranteed 5 years; motor and belt, | year 


the versatile New 


BAR-BROOK’ 
BREEZE BUILDER’*-K 


WRITE TODAY 
for free catalog 
and attractive 
discount prices 


BAR-BROOK 


MANUFACTURING CO., INC., 


6135 Linwood Ave. Shreveport, Louisiana 
*T.M. Reg. U.S. Pat. Off. 











MANUFACTURERS’ AGENTS 


REPRESENTING OUR ADVERTISERS 


Ft. Worth 


Musgrove Co., Curtis 
Jasper Blackburn Corp. 
Kuhlman Elec. Co. 


Greenville 


Musgrove Co., Curtis 
Kuhlman Elec. Co. 


Houston 


Brenner Elec. Sales 
M. Stephens, Inc. 


Burrus & Matthews 
J. A. Weaver Co. 


Carroll, John 
A. H. Massey, Inc. 


Glidden Eng. & Equip. Co. 
Sorgel Elec. Co. 


Hodges Co. 
Diamond Wire & Cable Co 


McCray, W. S. 
Helwig Co. 


Musgrove Co., Curtis C. 
Jasper Blackburn Corp. 
Kuhlman Elec. Co. 


Nuro Co. 
Royal Elec. Corp. 


Peabody Bros. 
American Metal 
Moulding Co 


Randall Co., Jim 
All Steel Equip., Inc. 


Robertson Co., Elgin B. 


Preformed Line Prods. Co. 


Southwestern Mfg. Co. 
Vulcan Elec. Co. 


Thornton, Ed B. 
Perfeclite Co. 


Ward Co., L. R. 
The Fanner Mfg. Co. 


Williamson Sales Co. 
Southwire Co. 


Wilson Elec. Equip. Co. 
Bulldog Elec. Prods. Co. 


Winkler, B. L. 
Frank Adam Elec Co. 
O. Z. Electrical Mfg. Co., 
Inc. 


San Antonio 


Nuro Company 
Royal Electric Co. 


Pawkett, L. S. 
Elgo Shutter Mfg. Co. 


Williamson Sales Co 
Southwire Co. 


Waco 


Musgrove Co., Curtis C 
Jasper Blackburn Corp 
Kuhlman Elec. Co 


VIRGINIA 


Arlington 


Gordon, Roy V 
Perfeclite Co 


Russell, Charles 
M & W Elec. Mfg. Co., Inc. 
Royal Elec. Corp 

McLean 


Dunlop Lighting 
Smithcraft Lighting Div 


Middleburg 


Fayen, Carl F 
Universal Pole Bracket 
Corp. 


Norfolk 


Briston Co., W. A. 
Sorgel Elec. Co 


Richmond 
Crews, L. J. 


O. Z. Electrical Mfg. Co., 
Inc. 
Perfeclite Co. 


Ferguson, Lynn W. 
Gedney Elec. Co 


Fishburne, Robert W 
B & C Metal Stamping Co. 


Hobson Co., R. A. 
Kuhlman Elec. Co 


Mayo, Jr., Paul 
Blackhawk Industries 


MacFadden, Bruce 
Eagle Elec. Mfg. Co. 


Roach, Leo A. 
All Steel Equipment, Inc. 
Jasper Blackburn Corp. 


Schrandt, George E., Jr. 
Smithcraft Lighting Div. 


Shelor, Fred 
Pyle-National Co 


Sullivan, William J. 
Adalet Mfg. Co. 
Frank Adam Elec. Co. 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Only Square D has ONE-PIECE Construc- 
tion » ONE-PIECE construction eliminates any 
possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy 
Insist on 
Square D melting alloy 
thermal overload relays 
Write tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 


4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 











Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It's perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to soldex pot, tested to make sure it will perform according to its rating. 
sance tripping. can't become misaligned. 


ECaM HEAVY INDUSTRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 











METAL-CLAD SWITCHGEAR 


Some switchgear makers say you don’t need it at all. 
They say you should struggle with a 75-lb. sheet metal 
cover and grope for the screw holes. That’s good 


enough for you, they say. 


But I-T-E gives you hinged rear doors as standard 
equipment on metal-clad switchgear—at no extra cost. 
And many other features besides. More solid construc- 
tion throughout... means longer life. Sturdier enclo- 
sures to simplify installation. Finer finishes to give your 
whole switchboard a richer look. Examine an I-T-E 
switchgear installation. It is just plain better built. 
But you pay no more. 


How much do you need I-T-E’s double blowout coils 
—standard on 15 kv circuit breakers? Under all fault 


currents, here is extra protection, plus assurance of 








HOW MUCH 
DO YOU NEED A 


HINGED REAR DOOR? 


longer circuit breaker life that no other switchgear 
offers you. Yet I-T-E charges you no more. 


Recently I-T-E developed FLAMETRAP insulation that 
snuffs out flame in seconds and leaves no toxic fumes. 
It is today’s most advanced flame retardant insulation 
now yours on I-T-E switchgear for no extra cost. 


This briefly is I-T-E’s policy: to make its switchgear 
better, in construction, performance and appearance 
but to charge no more. Why not make sure that you get 
all the value your switchgear dollars can buy. Get 
I-T-E switchgear. For a complete outline of our 
extra-quality features, write Switchgear Division, I-T-I 
Circuit Breaker Company, 19th & Hamilton Sts., 
Philadelphia 30, Pa. In Canada: Eastern Power Devices 
Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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